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(54) RADIATION-SENSITIVE REFRACTIVE-INDEX VARIABLE COMPOSmON AND METHOD 
FOR VARYING REFRACTIVE-INDEX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation-sensitive and refractive-index variable 
composition capable of varying the refractive-index of a material by a simple method, forming a 
thick film, imparting a sufficient large value of a varied refractive- index difference and affording 
a stable refractive-index pattern or an optical material without relying on service conditions 



SOLUTION: The radiation-sensitive and refractive-index variable composition comprises (A) a 
degradable compound, (B) a nondegradable compound selected from the group consisting of a 
ladder type polysilsesquioxane, its hydrolyzate and a condensate thereof and having a lower 
refractive-index than that of the degradable compound (A), (C) a radiation-sensitive degrading 
agent and (D) a stabilizer. The components (C) and (A) in a part exposed to radiation are 
degraded to cause a difference between the part exposed to the radiation and a part unexposed 
to the radiation in the refractive index by exposing the composition through a pattern mask to 
the radiation. Thereby, the pattern having the different refractive-index is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The radiation-sensitive refractive-index variability constituent 
characterized by being chosen out of the group which consists of a resolvability 
compound. (B) ladder mold poly silsesquioxane. its hydrolyzate. and its condensate, 
and a refractive index containing a low nondegradable compound, the feeling radiolysis 
agent of (C). and the (D) stabilizing agent from a resolvability compound (A). 
[Claim 2] The constituent according to claim 1 with which the refractive index of the 
radiation irradiation section becomes 0.02 or more with the refractive index and the 
maximum difference of the radiation the non-irradiated section. 
[Claim 3] the refractive index nB of a nondegradable compound (B) ~ the refractive 

index nA of a resolvability compound (A), and following type (1 ):nA-nB>=0.05 (1) 

The constituent according to claim 1 or 2 in ******. 

[Claim 4] (A) The constituent according to claim 1 to 3 whose resolvability compound 
IS an acidolysis nature compound and whose (C) radiation-sensitive decomposition 
agent is a radiation-sensitive acid generator. 

[Claim 5] (A) An acidolysis nature compound is following type (1) - (8). 
[Formula 1] 



•0-J-R._J_0-R= 

o o 



•••(1) 



(In a formula (1), R1 is an alkylene group, an alkylene arylene aikylene group, or an 
arylene radical, and R2 is an alkylene group, an alkylene arylene alkylene group, an 
arylene radical, an alkyi silylene radical, or an alkyi germirene group.) 
[Formula 2] 



r6 \ iB/n 



o- 

m 



.(2) 



(In a formula (2). M is Si or germanium, R3 is an alkylene group, an alkylene arylene 
alkylene group, an arylene radical, an alkyi silylene radical, or an alkyi germirene group. 
R4 is an oxygen atom, an alkylene group, an alkylene arylene alkylene group, an 
ars^lene radical, or single bond, and R5. R6. R7. and R8 are a hydrogen atom, an alkyi 



group, an aryl group, an alkoxy group, or a thio alkyi group independently, respectively, 
and m is the integers from 0 to 2.) 
[Formula 3] 

^ . . IT 

-{3) 



-0-C-0-R^-0-C-0-R^°- 



(In a formula (3). R9 and RIO are an alkylene group, an alkylene arylene alkylene group, 
an arylene radical, an alkyI silylene radical, or an alkyI germirene group independently, 
respectively.) 
[Formula 4] 



■CH O — R"- 

Ri2 



..(4) 



(In a formula (4), R11 is an oxy-alkylene group or single bond, and R12 is a hydrogen 
atom, an alkyI group, an alkylene arylene alkylene group, or an aryl group.) 
[Formula 5] 



-CH,— CH— S 



d13 



.•(5) 



(In a formula (5), R13 is a hydrogen atom, an alkyI group, or an aryl group.) 
[Formula 6] 



-CH — O — CH — O 



f 



...(6) 



(In a formula (6), R14 is structure expressed with an alkylene group, following type 
(6)-1. (6)-2. or (6)-3.) 
[Formula 7] 




formula (6)-1 — setting — R15, R16. R17, and R18 — mutually-independent — a 
hydrogen atom — The chain-like alkyi group of carbon numbers 1-6, a chlorine atom, 
a bromine atom, an iodine atom, A hydroxyl group, a sulfhydryl group, a carboxyl group, 
the alkoxyl group of carbon numbers 1-6, The alkylthio group of carbon numbers 1-6, 
the alkyI halide radical of carbon numbers 1-6, The halogenation alkoxyl group of 
carbon numbers 1-6, the halogenation alkylthio group of carbon numbers 1-6, they are 
the hydroxyalkyi radical of carbon numbers 1-6, the mercapto alky! group of carbon 
numbers 1-6, the hydroxy alkoxyl group of carbon numbers 1-6, the mercapto 
alkylthio group of carbon numbers 1-6, the aryl group of carbon numbers 6-^10, or the 
aralkyi radical of carbon numbers 7-11. 
[Formula 8] 

O — R^®— O ...(6)-2 

(formula (6) In -2, R19 is an alkylene group.) 
[Formula 9] 

NH — r2^>— NH ...(6)-3 

(formula (6) In -3, R20 is an alkylene group.) 
[Formula 10] 

.0 O 

(In a formula (7), R21 is an alkylene group, an alkylene arylene alkylene group, or an 
arylene radical.) 
[Formula 11] 




..(8) 



a formula (8) — setting — R22, R23, R24. and R25 — mutually-independent — a 
hydrogen atom — The chain-like alkyI group of carbon numbers 1-6. a chlorine atom. 



a bromine atom, an iodine atom, A hydroxy! group, a sulfhydryl group, a carboxyl group, 
the alkoxyl group of carbon numbers 1-6, The alkylthio group of carbon numbers 1-6, 
the alkyi halide radical of carbon numbers 1-6, The halogenation alkoxyl group of 
carbon numbers 1-6, the halogenation alkylthio group of carbon numbers 1-6, they are 
the hydroxyalkyi radical of carbon numbers 1-6, the mercapto alkyI group of carbon 
numbers 1-6, the hydroxy alkoxyl group of carbon numbers 1-6, the mercapto 
alkylthio group of carbon numbers 1-6, the aryl group of carbon numbers 6-10, or the 
aralkyi radical of carbon numbers 7-11. The constituent according to claim 4 which 
carries out kind content of the compound which has at least a kind of structure 
chosen from the group which consists of structure expressed with whether it is 
******** 3^ least. 

[Claim 6] (A) The constituent according to claim 1 to 3 whose resolvability compound 

is a base resolvability compound and whose (C) radiation-sensitive decomposition 

agent is a radiation-sensitive base generating agent. 

[Claim 7] (A) A resolvability compound is following type (9) - (12). 

[Formula 12] 




(In a formula (9), R26 is an alkylene group, an aralkylene group, or an arylene radical, 
R27 is an alkylene group, an aralkylene group, an arylene radical, an alkylene arylene 
alkylene group, an alky! silylene radical, or an alkyI germirene group, and R28, R29, R30, 
and R31 are a hydrogen atom, an alkyI group, an aryl group, an alkoxyl group, or a thio 
alkyI group independently, respectively, and i and j are 0 or 1 independently, 
respectively.) 
[Formula 13] 



-s— c— r3^-c-s— r33- 

O O 



..(10) 



(In a formula (10), R32 is an alkylene group, an aralkylene group, or an arylene radical, 
and R33 is an alkylene group, an aralkylene group, an arylene radical, an alkylene 
arylene alkylene group, an alkyI silylene radical, or an alkyI germirene group.) 
[Formula 14] 



^ 34 ? 

-nh-c-s-h34-s-c-nh-r35. 



...(11) 



(In a formula (11), R34 and R35 are an alkylene group, an aralkylene group, an arylene 
radical, an alkylene arylene alkylene group, an alkyi silylene radical, or an alkyi 
germirene group independently, respectively.) 
[Formula 15] 



-o-c-s-r3«-s-c-o-r3^- 



.(12) 



(— in a formula (12), R36 and R37 are an alkylene group, an aralkylene group, an 
arylene radical, an alkylene arylene alkylene group, an alkyi silylene radical, or an alkyi 
germirene group independently, respectively.) ~ constituent according to claim 6 
which carries out kind content of the compound which has a kind of structure chosen 
from the group which consists of structure expressed at least at least. 
[Claim 8] (D) The constituent according to claim 1 to 7 which is chosen from the 
group which a stabilizing agent becomes from the amino compound, an epoxy 
compound, a thiirane compound, an oxetane compound, an alkoxy methylation 
melamine compound, an alkoxy methylation glycoluryl compound, an alkoxy 
methylation benzoguanamine compound, an alkoxy methylation urea compound, an 
isocyanate compound, a cyanate compound, an oxazoline compound, an oxazine 
compound, and a silyl compound and which is a kind at least. 
[Claim 9] (D) The constituent according to claim 1 which contains a stabilizer and 
contains further the catalyst for the reaction of (A) resolvability compound and the 
(D) stabilizing agent. 

[Claim 10] (A) The refractive-index pattern formation approach characterized by 
irradiating a radiation to the radiation-sensitive refractive-index variability 
constituent with which it is chosen out of the group which consists of a resolvability 
compound, (B) ladder mold poly silsesquioxane, its hydrolyzate, and its condensate, 
and a refractive index contains a low nondegradable compound, the feeling radiolysis 
agent of (C), and the (D) stabilizing agent from a resolvability compound (A), heating 
subsequently, and making the stabilizing agent (D) and resolvability compound (A) of 
an unexposed part react. 

[Claim 11] (A) The refractive-index pattern-formation approach characterized by to 



process with the (D) stabilizing agent and to make (A) resolvability compound of an 
unexposed part react with the (D) stabilizing agent after irradiating a radiation through 
a pattern mask at the refractive-index variability constituent with which it is chosen 
out of the group which consists of a resolvability compound, (B) ladder mold poly 
silsesquioxane. its hydrolyzate, and its condensate, and a refractive index contains a 
low nondegradable compound and the feeling radiolysis agent of (C) from a 
resolvability compound (A). 

[Claim 12] (A) The refractive-index pattern formation approach characterized by 
heat-treating and making the resolvability polymer of an unexposed part disassemble 
after irradiating a radiation through a pattern mask at the refractive-index variability 
constituent with which it is chosen out of the group which consists of a resolvability 
compound, (B) ladder mold poly silsesquioxane. its hydrolyzate, and its condensate, 
and a refractive index contains a low nondegradable compound and the feeling 
radiolysis agent of (C) from a resolvability compound (A). 

[Claim 13] or [ that the refractive-index pattern generated has the opening in the 
exposure section ] — or the approach according to claim 10, 11. or 12 which it does 
not have. 

[Claim 14] The refractive-index pattern formed by the approach according to claim 10, 
11, 12, or 13. 

[Claim 15] or [ having the opening ] — or the refractive-index pattern according to 
claim 14 which does not have the 1st field which it does not have, and an opening, and 
consists of the 2nd field where a refractive index is higher than the 1st field. 
[Claim 16] The refractive-index pattern according to claim 15 which the 1st field 
shows an elastic modulus smaller than the 2nd field. 

[Claim 17] The optical material which has the refractive-index pattern formed by the 
approach' according to claim 10, 11, 12, or 13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of a 
radiation-sensitive refractive-index variability constituent and a refractive-index 
pattern, a refractive-index pattern, and an optical material. It is related with the new 
radiation-sensitive refractive-index variability constituent applied to optoelectronics 



or the display field in more detail, the refractive-index pattern formation approach, a 

refractive-index pattern, and an optical material. 

[0002] 

[Description of the Prior Art] The need of the refractive-index distribution pattern 
optical Plastic solid which consists of current [ which is called multimedia society ] 
and a different refractive-index field is very large. An optical coupling element, an 
optical controlling element, a light modulation element, and optical transmission 
components, such as an optical diffraction grid which has a periodic refractive-index 
change as well as the optical fiber which bears signal transduction as such an example, 
optical memory in which information was written by the part where refractive indexes 
differ, and an optical integrated circuit which has a detailed refractive-index pattern, 
are mentioned. 

[0003] In addition, like an optical diffraction grid and SI mold optical waveguide, a 
refractive-index distribution pattern opticar Plastic solid calls it the case (henceforth 
a GRIN optical Plastic solid) where the refractive index is continuously distributed in 
the Plastic solid of GI mold optical fiber etc. here, when [ both ] the distribution 
configuration of a refractive index is nonsequential. 

[0004] The GRIN optical Plastic solid attracts attention as a next-generation optical 
Plastic solid. For example, the GRIN lens from which GI mold optical fiber which 
decreased the refractive index from the medial axis of the core of an optical fiber to 
parabolic to the periphery made the mass information transmission possible, and the 
refractive index changed continuously in the lens is applied to the reading lens used 
for a copy machine etc. taking advantage of the features of producing neither having 
refractive power nor spherical aberration also at a flat surface, the spherical lens 
which connects fibers, or a micro lens. 

[0005] Much proposals are made as the manufacture approach of the above GRIN 
optical Plastic solids until now. For example, low-molecular or a monomer is 
distributed in a polymer, and the method of obtaining GI mold optical fiber is indicated 
by JP,9-133813,A. JP.8-336911,A. JP.8-337609.A, JP.3-192310.A. JP.5-60931.A, the 
W093 / 19505 international disclosure patent official report, and the W094 / 04949 
international disclosure patent official report by distributing the concentration 
continuously. Moreover, it is indicating that JP.62-25705.A obtains the rod-like 
optical Plastic solid or optical fiber of GI mold by carrying out copolymerization of two 
or more kinds of vinyl monomers from which a refractive index and a reaction ratio 
differ with light. Furthermore, after JP,7-56026,A forms the polymer A which has the 
functional group of photoreaction nature, diffuses in A the compound B which is a low 



I 



refractive index and forms concentration distribution of B from A, it is indicating the 
approach of making A and B reacting with light and acquiring refractive-index 
distribution. 

[0006] Moreover, it is the approach of adding the thallium of a high refractive index to 
the glass of the shape of a rod which some manufacture approaches of the GRIN 
optical Plastic solid about an inorganic material are also proposed, for example, uses 
silicon, lead, etc. as a principal component, being immersed in the melting liquid 
containing the potassium of a low refractive index, making form concentration 
distribution of a potassium according to the ion exchange, and using as GI mold rod. 
[0007] A GRIN lens can be similarly obtained, if an above-mentioned approach is 
applied about a short rod, i.e., an optical lens-like Plastic solid. Or GI mold rod created 
by the above-mentioned approach may be cut into round slices. 

[0008] Moreover, as the manufacture approach of an optical Plastic solid of having a 
pattern with the detailed refractive index of the optical diffraction grid mentioned 
above, an optical integrated circuit, etc., induction of the photochemical reaction is 
carried out into a Plastic solid by optical exposure, and the technique of obtaining the 
refractive-index change accompanying it is known. For example, in the case of an 
inorganic material, the approach of changing Mitsuteru putting and a refractive index 
to the glass which doped germanium, and producing an optical diffraction grid etc. is 
mentioned, moreover, in an organic material, it gets to know as a photochromic 
reaction or a photograph breeching — having — **** — photochemical reaction — 
the technique which carries out induction of the refractive-index change to the 
ingredient which distributed low-molecular [ activity ] in the polymer by irradiating 
laser light, and is used as an optical diffraction grid is indicated by JP,7-92313,A etc. 
Furthermore, recently, applying this technique to manufacture of a GRIN optical 
Plastic solid is proposed by JP,9-1 78901,A. This approach uses that the light which 
irradiated the Plastic solid is absorbed and reinforcement becomes weak, and gives 
continuous refractive-index distribution in the depth direction to an exposure. 
[0009] However, the maximum refractive-index difference is at most 0.001 to about 
0.02, and it is difficult for the refractive-index distribution acquired with the 
above-mentioned conventional ingredient to attain to give still larger refractive-index 
distribution to the objects, such as prevention of optical loss and control of incorrect 
actuation of a circuit. 

[0010] Moreover, once forming refractive-index distribution, when it was used under 
the conditions which the light near [ which was used in order to change a refractive 
index ] wavelength passes, the phenomenon of having caused change of a refractive 



index gradually and deteriorating was not able to be prevented 
[001 1] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the 
above-mentioned actual condition in a Prior art 

[0012] That is. the refractive-index difference which changed serves as a sufficiently 
b.g value, and the object of this invention is to offer the radiation sensitivity which can 
g.ve a stable refractive-index pattern and a stable optical material, without moreover 
bemg based on a subsequent service condition, and a refractive-index variability 
constituent while performing refractive-index change of an ingredient by the simple 
approach. 

[0013] Other objects of this invention are to offer the radiation-sensitive 
refracfve-index variability constituent in which thick-film-izing which can form 
membranes s.mply by spreading and does not have a crack is possible. 
[0014] Although other objects of this invention hold to stability the detailed hole which 
formed the detailed hole by radiation irradiation and was moreover formed and have 
many detailed holes, they are to offer the radiation-sensitive refractive-index 
vanabHity constituent which gives the refractive-index pattern equipped with strong 
film reinforcement. 

[0015] Other objects of this invention are to offer the approach of forming a 
refract,ve-.ndex pattern from the above-mentioned constituent of this invention 
[0016] The object of further others of this invention is to offer the refractive-index 
pattern or optical material manufactured by the above-mentioned approach of this 
invention. 

[0017] The object and advantage of further others of this invention will become clear 

from the following explanation. 

[0018] 

[Means for Solving the Problem] According to this invention, the above-mentioned 
object and advantage of this invention are attained by the radiation-sensitive 
refract,ve-.ndex variability constituent characterized by being chosen out of the 
group set to the 1st from (A) resolvability compound. (B) ladder mold poly 
s.lsesqu.oxane, its hydrolyzate, and its condensate, and a refractive index containing a 
low nondegradable compound, the feeling radiolysis agent of (0). and the (D) stabilizing 
agent from a resolvability compound (A). 

[0019] The above-mentioned object and advantage of this invention to the 2nd (A) 
resolvability compound. (B) ladder mold poly silsesquioxane. It is chosen out of the 
group which consists of the hydrolyzate and its condensate. From a resolvability 



compound (A) A nondegradable compound with a low refractive index, (C) A radiation 
is irradiated to the radiation-sensitive refractive-index variability constituent 
containing an admiration radiolysis agent and the (D) stabilizing agent, and it is 
attained by the refractive-index pattern formation approach characterized by heating 
subsequently and making the stabilizing agent (D) and resolvability compound (A) of an 
unexposed part react. 

[0020] The above-mentioned object and advantage of this invention to the 3rd (A) 
resolvability compound, (B) ladder mold poly silsesquioxane. After irradiating a 
radiation through a pattern mask at the refractive-index variability constituent with 
which it is chosen out of the group which consists of the hydrolyzate and its 
condensate, and a refractive index contains a low nondegradable compound and the 
feeling radiolysis agent of (C) from a resolvability compound (A). (D) It is attained by 
the refractive-index pattern formation approach characterized by processing with a 
stabilizing agent and making (A) resolvability compound of an unexposed part react 
with the (D) stabilizing agent. 

[0021] The above-mentioned object and advantage of this invention to the 4th (A) 
resolvability compound, (B) ladder mold poly silsesquioxane, After irradiating a 
radiation through a pattern mask at the refractive-index variability constituent with 
which it is chosen out of the group which consists of the hydrolyzate and its 
condensate, and a refractive index contains a low nondegradable compound and the 
feeling radiolysis agent of (C) from a resolvability compound (A), It is attained by the 
refractive-index pattern formation approach characterized by heat-treating and 
making the resolvability polymer of an unexposed part disassemble. 
[0022] The above-mentioned object and advantage of this invention are attained by 
the refractive-index pattern formed in the 5th by the above-mentioned 
refractive-index pattern formation approach. 

[0023] The above-mentioned object and advantage of this invention are attained by 
the optical material formed in the 6th by the above-mentioned refractive-index 
pattern formation approach. 

[0024] In addition, in this invention, a "refractive-index pattern" means the 
refractive-index distribution pattern ingredient which consists of fields where 
refractive indexes differ. 

[0025] Hereafter, each component of the refractive-index change ingredient used for 
the refractive-index pattern formation approach of this invention is explained to a 
detail. 

[0026] (A) (A) resolvability compound used by resolvability compound this invention 



can be an acidolysis nature compound or a base resolvability compound, and the 
refractive index is 1.5-1.9 preferably. Moreover, the weight average molecular weight 
of a resolvability compound (A) is 100-300,000 preferably [ it is desirable and ] to 
100-500,000, and a pan. 

[0027] The compound which has at least a kind of structure chosen from the group 
which consists of structure expressed with following type (1) - (8) as an acidolysis 
nature compound can be mentioned. These compounds are independent or can use 
two or more sorts together. 
[0028] 

[Formula 16] 



■0-jf-R'-jf-0-R» 

o o 



•.(1) 



[0029] (In a formula (1), R1 is an alkylene group, an alkylene arylene alkylene group, or 
an arylene radical, and R2 is an alkylene group, an alkylene arylene alkylene group, an 
arylene radical, an alkyi silylene radical, or an alkyi germirene group.) 
[0030] 

[Formula 17] 



.(2) 

m 



[0031] (In a formula (2), M is Si or germanium, R3 is an alkylene group, an alkylene 
arylene alkylene group, an arylene radical, an alkyi silylene radical, or an alkyi 
germirene group. R4 is an oxygen atom, an alkylene group, an alkylene arylene alkylene 
group, an arylene radical, or single bond, and R5. R6. R7. and R8 are a hydrogen atom, 
an alkyi group, an aryl group, an alkoxy group, or a thio alkyi group independently, 
respectively, and m is the integers from 0 to 2.) 
[0032] 

[Formula 18] 

i? , If 1 

O-C-O-R^-O-C-O-RiO ...f3) 



[0033] (In a formula (3), R9 and RIO are an alkylene group, an alkylene arylene alkyi 



group, an arylene radical, an alkyi silylene radical, or an alky! germirene group 

independently, respectively.) 

[0034] 

[Formula 19] 



■CH O— R^^-j 



...(4) 



[0035] (In a formula (4), R11 is an oxy-alkylene group or single bond, and R12 is a 
hydrogen atom, an alky! group, an alkylene arylene alkylene group, or an aryl group.) 
[0036] 

[Formula 20] 



-CHg— CH— S- 



...(5) 



[0037] (In a formula (5), R1 3 is a hydrogen atom, an alkyI group, or an aryl group.) 
[0038] 

[Formula 21] 

[0039] (In a formula (6), R14 is structure expressed with an alkylene group or following 

type (6)-1,(6)-2, or (6)-3.) 

[0040] 

[Formula 22] 




...(6)-1 



[0041] formula (6)-1 — setting — R15, R16. R17. and R18 — mutually-independent 
a hydrogen atom — The chain-like alkyI group of carbon numbers 1-6. a chlorine 
atom, a bromine atom, an iodine atom. A hydroxyl group, a sulfhydryl group, a carboxyl 



group, the alkoxyl group of carbon numbers 1-6, The alkylthio group of carbon 
numbers 1-6, the alkyi halide radical of carbon numbers 1-6, The halogenation alkoxyl 
group of carbon numbers 1-6, the halogenation alkylthio group of carbon numbers 1-6, 
they are the hydroxyalkyi radical of carbon numbers 1-6, the mercapto alky! group of 
carbon numbers 1-6, the hydroxy alkoxyl group of carbon numbers 1-6, the mercapto 
alkylthio group of carbon numbers 1~6, the aryl group of carbon numbers 6-10, or the 
aralkyi radical of carbon numbers 7-11. 



[0047] (In a formula (7), R21 is an alkylene group, an alkylene arylene alkylene group, 

or an arylene radical.) 

[0048] 

[Formula 26] 



[0042] 

[Formula 23] 
0— R^^- 



...{6)-2 



[0043] (formula (6) In -2, R19 is an alkylene group.) 
[0044] 

[Formula 24] 

NH — r2°— NH ...(6)-3 



[0045] (formula (6) In -3, R20 is an alkylene group.) 
[0046] 

[Formula 25] 





R' 



,25 



...(8) 



[0049] here — R22. R23, R24, and R25 — mutually-independent — a hydrogen atom 
— The chain-like alkyI group of carbon numbers 1-6, a chlorine atom, a bromine atom. 



an iodine atom, A hydroxyl group, a sulfhydryl group, a carboxyl group, the alkoxyl 
group of carbon numbers 1-6, The alkylthio group of carbon numbers 1-6, the alkyi 
halide radical of carbon numbers 1-6, The halogenation alkoxyl group of carbon 
numbers 1-6, the halogenation alkylthio group of carbon numbers 1-6. they are the 
hydroxyalkyi radical of carbon numbers 1-6, the mercapto alkyI group of carbon 
numbers 1-6, the hydroxy alkoxyl group of carbon numbers 1-6, the mercapto 
alkylthio group of carbon numbers 1-6, the aryl group of carbon numbers 6-10, or the 
aralkyi radical of carbon numbers 7-11. 

[0050] Moreover, the compound which has at least a kind of structure chosen from 
the group which consists of structure expressed with either of following type (9) - (12) 
as a base resolvability compound can be mentioned. These compounds are 
independent or can use two or more sorts together. 
[0051] 

[Formula 27] 

'"^ .JT\ 

...(9) 




[0052] (In a formula (9), R26 is an alkylene group, an aralkylene group, or an arylene 
radical, R27 is an alkylene group, an aralkylene group, an arylene radical, an alkylene 
arylene alkylene group, an alkyI silylene radical, or an alkyI germirene group, and R28, 
R29, R30, and R31 are a hydrogen atom, an alky I group, an ary\ group, an alkoxy group, 
or a thio alkyI group independently, respectively, and i and j are 0 or 1 independently, 
respectively.) 
[0053] 

[Formula 28] 



■S— (j;— R32_^_3_p33. 
O O 



...(10) 



[0054] (In a formula (10), R32 is an alkylene group, an aralkylene group, or an arylene 
radical, and R33 is an alkylene group, an aralkylene group, an arylene radical, an 
alkylene arylene alkylene group, an alkyI silylene radical, or an alkyI germirene group.) 
[0055] 

[Formula 29] 



-NH-C-S-R^-S-C-NH-R^- 



.(11) 



[0056] (In a formula (11), R34 and R35 are an alkyiene group, an aralkylene group, an 
arylene radical, an alkyiene arylene alkyiene group, an alkyi silytene radical, or an alkyi 
germirene group independently, respectively.) 
[0057] 

[Formula 30] 





? 




— o-c 



...(12) 



[0058] (In a formula (1 2), R36 and R37 are an alkyiene group, an aralkylene group, an 
arylene radical, an alkyiene arylene alkyiene group, an alkyi silylene radical, or an alkyi 
germirene group independently, respectively.) 

As an alkyiene arylene alkyiene group of all above, the structure shown by the 

following type (13) or (14) is mentioned independently, respectively. 

[0059] 

[Formula 31] 



42 



,43 




-(13) 



41 



[0060] the inside of (13) types, and R38, R39, R40 and R41 — mutually-independent 
— a hydrogen atom — The chain-like alkyi group of carbon numbers 1-6 or the aryl 
group of 6-10 is shown. R42, R43, R44, and R45 mutually-independent A hydrogen 
atom, they are a chlorine atom, a bromine atom, a hydroxyl group, a sulfhydryl group, 
an alkoxy group, a thio alkyi group, an alkyi ester group, an alkylthio ester group, an 
aryl group, a cyano group, or a nitro group. 
[0061] 

[Formula 32] 

0« „50 p|51 p54 ^55 p4e 

=< I 

...(14) 



[0062] the inside of (14) types, and R46, R47, R48 and R49 — mutually-independent 
— a hydrogen atom — The chain-like alkyi group of carbon numbers 1-6 or the aryl 
group of 6-10 is shown. R50. R51. R52, R53. R54, R55. R56, and R57 
mutually-independent A hydrogen atom, A chlorine atom, a bromine atom, a hydroxyl 
group, a sulfhydryl group, an alkoxy group, a thio alkyI group, An alkyI ester group, an 
alkylthio ester group, an aryl group, a cyano group, or a nitro group is shown. A1 -S-. 
-O- and - S02- -CO- -COO- -OCOO- -CH2- or-C(R58)2- is shown, and R58 is 
the chain-like alkyI group of carbon numbers 1-6. 

[0063] As an arylene radical of all above, the structure shown by the following formula 

(15) is mentioned independently, respectively. 

[0064] 

[Formula 33] 

R«9 r60 p63 p64 



[0065] here — R59-R66 — mutually-independent — a hydrogen atom, a chlorine 
atom, and a bromine atom — A hydroxyl group, a sulfhydryl group, an alkoxy group, a 
thio alkyI group, an alkyI ester group, an alkylthio ester group, an aryl group, a cyano 
group, or a nitro group — being shown — A2 -S-, -Q- and - S02- -CO- -C00-. 
-OCOO-, -CH2-, or -C(R67)2- is shown, and R67 is the chain-like alkyI group of 
carbon numbers 1-6. 

[0066] As an alkyI silylene radical of all above, the structure shown in the following 

formula (16) is mentioned mutually-independent. ^ 

[0067] 

[Formula 34] 



[0068] (Here, R68, R69, R70, and R71 show a hydrogen atom, the chain-like alkyI 
group of carbon numbers 1-6. or the aryl group of carbon numbers 6-10 
mutually-independent, and A3 shows -0-, an alkylene group, or an arylene radical, and 
a expresses the integer of 0 or 1.) 

[0069] As an alkyI germirene group of all above, the structure shown in the following 
formula (17) is mentioned mutually-independent. 





...(16) 



[0070] 



[Formula 35] 

Gfi-fA*-Gl-4- ...(17) 

[0071] (Here, R72, R73, R74, and R75 show a hydrogen atom, the chain-like alkyi 
group of carbon numbers 1-6, or the aryl group of carbon numbers 6-10 
mutually-independent, and A4 shows an alkylene group, or an arylene radical, and 
b expresses the integer of 0 or 1.) 

[0072] The above-mentioned formula (16) and the alkylene group in (17) The straight 
chain to 1-10, branching, or an annular alkylene group has a desirable carbon number 
independently respectively. For example, methylene, 1, 2-ethylene, 1, 3-trimethylene, 
1, 10-deca methylene, etc. can be mentioned. Furthermore, these hydrogen atoms 
may be permuted by for example, a chlorine atom, a bromine atom, a hydroxyl group, a 
sulfhydryl group, an alkoxy group, a thio alkyI group, the alkyI ester group, the alkylthio 
ester group, the aryl group, or the cyano group. 

[0073] As an alky! group of the alkyI group of all above, an alkoxy group, a thio alkyI 
group, an alkyI ester group, and an alkylthio ester group, mutually-independent, the 
straight chain to 1-10, branching, or an annular alkyI group has a desirable carbon 
number, and these hydrogen atoms may be permuted by a chlorine atom, a bromine 
atom, a hydroxyl group, a sulfhydryl group, an alkoxy group, a thio alkyI group, the alkyI 
ester group, the alkylthio ester group, the aryl group, or the cyano group. 
[0074] As an aryl group of all above, a phenyl group, a naphthyl group, an anthracenyl 
group or biphenyl radicals, and these hydrogen atoms can mention what was permuted 
by a chlorine atom, a bromine atom, a hydroxyl group, a sulfhydryl group, an alkoxy 
group, a thio alkyI group, the alkyI ester group, the alkylthio ester group, the cyano 
group, or the nitro group mutually-independent. 

[0075] The above (6) Even if the chain-like alkyI group of the carbon numbers 1-6 in 
-1 and (8) is a straight chain-like, it may branch, for example, it can mention a methyl 
group, an ethyl group, n-propyl group, i— propyl group, n-butyl, i-butyl, sec-butyl, 
t-butyl, n-pentyl radical, a neopentyl radical, n-hexyl group, a TEKISHIRU radical, etc. 
[0076] Even if the alkoxyl group of carbon numbers 1-6 is a straight chain-like, it may 
branch, for example, it can mention a methoxy group, an ethoxy radical, n-propoxy 
group, i-propoxy group, an n-butoxy radical, an i-butoxy radical, a sec-butoxy radical, 
a t-butoxy radical, an n-pentyloxy radical, a neopentyl oxy-radical, an n-hexyloxy 
radical, a TEKISHIRU oxy-radical, etc. 



[0077] The alkylthio group of carbon numbers 1-6 may be a straight chain-like, may 
be branched-chain, for example, can mention a methytthio radical, an ethyl thio radical, 
n-propyl thio radical, i-propyl thio radical, n-butyl thio radical, i-butyl thio radical, a 
sec-butyl thio radical, t-butyl thio radical, n-pentyl thio radical, a neopentyl thio 
radical, n-hexyl thio radical, a TEKISHIRUCHIO radical, etc. 

[0078] As an alkyi halide radical of carbon numbers 1-6 For example, a trifluoromethyl 
radical, a pentafluoro ethyl group, a heptafluoro propyl group, A chloro methyl group, 
2-chloro ethyl group, 3-chloropropyl radical, 1 -chloro methylethyl radical, 

4- chlorobutyl radical, 2-chloro methylpropyl radical, 5-chloro pentyl radical, 3-chloro 
methylbutyl radical, 2-chloro ethyl propyl group, 6-chloro hexyl group, 3-chloro 
methyl pentyl radical, 4-chloro methyl pentyl radical, 2-chloro ethyl butyl, A 
bromomethyl radical, 2-BUROMO ethyl group, 3-BUROMO propyl group, 

1- bromomethyl ethyl group, 4-BUROMO butyl, 2-bromomethyl propyl group, 

5- BUROMO pentyl radical, 3-bromomethyl butyl, 2-BUROMO ethyl propyl group, 

6- BUROMO hexyl group, 3-bromomethyl pentyl radical, 4-bromomethyl pentyl radical, 

2- BUROMO ethyl butyl, etc. can be mentioned. 

[0079] As a halogenation alkoxyl group of carbon numbers 1-6 For example, a trifluoro 
methoxy group, a pentafluoro ethoxy radical, a heptafluoro propoxy group, A chloro 
methoxy group, 2-chloroethoxy radical, 3-chloro propoxy group, 1 -chloro 
methylethoxy radical. 4-chloro butoxy radical. 2-chloro methyl propoxy group, 
5-chloro pentyloxy radical, 3-chloro methyl butoxy radical, 2-chloro ethyl propoxy 
group, 6-chloro hexyloxy radical, 3-chloro methyl pentyloxy radical, 4-chloro methyl 
pentyloxy radical, 2-chloro ethyl butoxy radical, A BUROMO methoxy group, 
2-bromoethoxy radical, 3-BUROMO propoxy group. 1-bromomethyl ethoxy radical, 
4-BUROMO butoxy radical, 2-bromomethyl propoxy group, 5-BUROMO pentyloxy 
radical, 3-bromomethyl butoxy radical, 2-BUROMO ethyl propoxy group, 6-BUROMO 
hexyloxy radical, 3-bromomethyl pentyloxy radical, 4-bromomethyl pentyloxy radical, 
2-BUROMO ethyl butoxy radical, etc. can be mentioned. 

[0080] As a halogenation alkylthio group of carbon numbers 1-6 For example, a trifluoro 
methylthio radical, a pentafluoro ethyl thio radical, a heptafluoro propyl thio radical, A 
chloro methylthio radical, 2-chloro ethyl thio radical, 3-chloropropyl thio radical, 
I chloro methylethyl thio radical, 4-chlorobutyl thio radical, 2-chloro methylpropyl thio 
radical, 5-chloro pentyl thio radical, S chloro methylbutyl thio radical, 2-chloro ethyl 
propyl thio radical, S chloro hexyl thio radical, S chloro methyl pentyl thio radical, 
4-chloro methyl pentyl thio radical, 2-chloro ethyl butyl thio radical, a bromomethyl thio 
radical, 2 BUR0M0 ethyl thio radical, 3-BUROMO propyl thio radical, I bromomethyl 



ethyl thio radical, 4-BUROMO butyl thio radical, 2-bromoinethyl propyl thio radical, 
5-BUROMO pentyl thio radical, S bromomethyl butyl thio radical, 2 BUR0M0 ethyl 
propyl thio radical, 6-BUROMO hexyl thio radical, 3-bromomethyl pentyl thio radical, 
4-bromomethyl pentyl thio radical, 2-BUROMO ethyl butyl thio radical, etc. can be 
mentioned. 

[0081] As a hydroxyalkyl radical of carbon numbers 1-6, a hydroxymethyl group, 

2- hydroxyethyl radical, S-hydroxjrpropyl radical, a 1 -hydroxy methylethyl radical, 
4-hydroxy butyl, a 2-hydroxy methylpropyl radical, a 5 hydroxy pentyl radical, a 

3- hydroxy methylbutyl radical, 2-hydroxyethyl propyl group, a 6-hydroxy hexyl group, 

3- hydroxymethyl pentyl radical, 4 -hydroxymethyl pentyl radical, 2-hydroxyethyl butyl, 
etc. can be mentioned, for example. 

[0082] As a mercapto alkyl group of carbon numbers 1-6, a mercaptomethyl radical, 

2- mercapto ethyl group, 3-mercapto propyl group, 1 mercapto methylethyl radical, 

4- mercapto butyl, 2-mercapto methylpropyl radical, 5-mercapto pentyl radical, 

3- mercapto methylbutyl radical, 2-mercapto ethyl propyl group, 6-mercapto hexyl group, 
3 -mercaptomethyl pentyl radical, 4-mercaptomethyl pentyl radical, 2-mercapto ethyl 
butyl, etc. can be mentioned, for example. 

[0083] As a hydroxy alkoxyl group of carbon numbers 1-6, a hydroxy methoxy group, a 
2-hydroxy ethoxy radical, a 3-hydroxy propoxy group, a 1-hydroxy methylethoxy radical, 
a 4-hydroxy butoxy radical, 2-hydroxymethyl propoxy group, 5-hydroxypentyloxy 
radical, 3-hydroxymethyl butoxy radical, 2-hydroxyethyl propoxy group, a 6-hydfoxy 
hexyloxy radical, 3-hydroxymethyl pentyloxy radical, 4-hydroxymethyl pentyloxy 
radical, 2-hydroxyethyl butoxy radical, etc. can be mentioned, for example. 
[0084] As a mercapto alkylthio group of carbon numbers 1-6 For example, a mercapto 
methylthio radical, 2-mercapto ethyl thio radical, 3-mercapto propyl thio radical, 

1 - mercaptomethyl ethyl thio radical, 4-mercapto butyl thio radical, 2-mercaptomethyl 
propyl thio radical, 5-mercapto pentyl thio radical, 3-mercaptomethyl butyl thio radical, 

2- mercapto ethyl propyl thio radical, 6-mercapto hexyl thio radical, 3-mercaptomethyl 
pentyl thio radical, 4-mercaptomethyl pentyl thio radical, 2-mercapto ethyl butyl thio. 
radical, etc. can be mentioned. 

[0085] As an aryl group of carbon numbers 6- 10, a phenyl group, a tolyl group, a xylyl 
group, a KUMENIRU radical, I naphthyl group, etc. can be mentioned, for example. 
[0086] As an aralkyl radical of carbon numbers 7-11, benzyl, alpha-methylbenzyl radical, 
a phenethyl radical, a naphthyl methyl group, etc. can be mentioned, for example. 
[0087] The manufacture approach of an acidolysis nature compoxind of having the 
structure expressed with above-mentioned formula (l) - (7) in this invention as for 



example, a repeat unit is well-known. 

[0088] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (l) is indicated by PplymerBulL, 1.199 (1978), 
JP,62- 136638, A, EP225,454 and US806,597, JP, 4 -303843, A, JP,7-56354,A, etc. 
[0089] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (2) is Macromolecules. 29, 5529 (1996), Polymer It is 
indicated by 17, 1086 (1976), JP, 60-37549, A, etc. 

[0090] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (3) is Electrochem.Soc. and Solid. State Sci.Technol., 
133(1) 181 (1986), J.lmaging Sci., 30(2) 59 (1986) and Macromol.Chem., Rapid It is 
indicated by Commun., 7,121 (1986), etc. 

[0091] The manufacture approach of a compound of having the structure expressed with 

the above-mentioned formula (4) is a U.S. Pat, No. 3,894,253 description, 

JP,62- 190211, A, JP,2- 146544, A, Macromol.Chem., 23 and 16 (1957), JP,63-97945,A, and 

Polymer. It is indicated by Sci., A-1, 8 and 2375 (1970), a U.S. Pat. No. 4,247,6,11 

description, EP41,657, JP,57-31674,A, JP,64-3647,A, JP,56-17345,A, etc. 

[0092] The manufacture approach of a compound of having the structvire expressed with 

the above-mentioned formula (5) is Prepr.Eur.Disc. Meet.Polymer It is indicated by Sci., 

Strasbourg, pl06 (1978) and Macromol.Chem., 179, 1689 (1978), etc. 

[0093] The manufacture approach of a compound of having the structure expressed with 

the above-mentioned formula (6) is indicated by a U.S. Pat. No. 3,894,253 description, a 

U.S. Pat. No. 3,940,507 description, JP,62-190211,A, etc. 

[0094] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (7) J. Am.Chem.Soc, 54 and 1579 (1932), J.Polym.Sci., 
29,343 (1958), J. 25 Polym.Sci., PartA, Polym.Chem., 3373 (1958), ((Macromolecules, 25 
and 12, 1992), Macromolecules, 20 and 705, 1997), (Macromolecules, 21 and 1925, 1998), 
Macromol.Chem., Rapid It is indicated by Commun., 11, 83 (1990), etc. 
[0095] The compound which has the structure expressed with the above-mentioned 
formula (8) can manufacture the compound expressed with following type (8)1 cationic 
polymerization or by carrying out anionic polymerization under existence of a 
molecular- weight modifier and in a solvent if needed. 
[0096] 

[Formula 36] 




...{8)-1 



[0097] (Here, the definitions of R201, R202, R203, and R204 are the radical defined by 
R22, R23, R24, and R25 of a formula (8), and a radical chosen from the same radical.) 
[0098] Moreover, the compound expressed with the above-mentioned formula (8) may be 
the copolymer of the compound expressed with following type (8) 2, the compound 
expressed with following type (8)-3 and one or more sorts of compounds chosen from the 
group which consists of other other monomers, and the compound expressed with the 
above-mentioned formula (8)-l. In this case, the total quantity of the compound 
expressed with following type (8)-2, the compound expressed with following type (8)-3, 
and one or more sorts of compounds chosen from the group which consists of other other 
monomers can be made into the rate below the 100 weight sections to the compoimd 100 
weight section expressed with the above-mentioned formula (8)-l. 
[0099] 

[Formvda 37] 




...(8)-2 



[OlOO] (Here, R205 a hydrogen atom or the alkyl group of carbon numbers 110) R206, 
R207, R208, R209, and R210 mutually -independent A hydrogen atom, The chain-like 
alkyl group of carbon numbers 1-6, a chlorine atom, a bromine atom, an iodine atom, A 
hydroxyl group, a sulfhydryl group, a carboxyl group, the alkoxyl group of carbon 
numbers 16, The alkylthio group of carbon numbers 16, the alkyl halide radical of 
carbon numbers 1-6, The halogenation alkoxyl group of carbon numbers 16, the 
halogenation alkylthio group of carbon numbers 1-6, The hydroxyalkyl radical of carbon 
numbers 1-6, the mercapto alkyl group of carbon numbers 1-6, [ whether the hydroxy 
alkoxyl group of carbon numbers 1*6, the mercapto alkylthio group of carbon numbers 
1-6. the aryl group of carbon numbers 6- 10, and the aralkyl radical of carbon numbers 



7-11 are shown, and ] or it may become together with the carbon atom which R206, 
R207, R208, R209, and R210 combined any two mutually, and they have combined, and 
four to 7 membered-ring may be formed. 
[0101] 

[Formula 38] 



[0102] here R211 and R212 mutually-independent -- a hydrogen atom and the alky] 
group of carbon numbers 1-10 The alkyl halide radical of carbon numbers 110, the 
hydroxyalkyl radical of carbon numbers 1-10, The mercapto alkyl group of carbon 
numbers 1-10, the aryl group of carbon numbers 6" 10, The aralkyl radical of carbon 
numbers 7- 11 and an ethyleneoxy repeat unit The ethyl group of 1*5 (polyethylene 
glycoO, the propyl group (polypropylene glycol) of 1-5 and a repeat unit are mentioned 
for a propyleneoxy repeat unit, and the ethyl group (polyethylene sulfide) of 1-5 and a 
repeat unit are mentioned for the propyl group (polypropylene sulfide) of 1*5 etc. 
[0103] As other other monomers, for example Glyoxal, succinic aldehyde, 
Glutaraldehyde, MAREARUDEHIDO, 1, S octane dialdehyde, m phthalaldehyde, 
p-phthalaldehyde, 2, 3-North America Free Trade Agreement range carboxaldehyde, 2, 
3-anthra SENJI carboxaldehyde, 9, lO anthra SENJI carboxaldehyde, A 4 and 4'-screw 
benzaldehyde, % 5-dimethoxy 1, 4-JIKARUBOKISARUDEHIDO, - (ethylene dioxy) 
JIBENZU aldehyde, and 2 and 2 '2, 2'-BIFENIRUJI carboxaldehyde, The- 
bis(2-formylphenyl) ether, 6, 6'-dihydroxy -5, 5'-dimethoxy-[l and l'-biphenyl]-3, the 
compound that has two aldehyde groups m the **** monad of 
3'-JIKARUBOKISARUDEHIDO, A SARISHIRU aldehyde chromium complex, 
aluminum formyl acetate, (l, 1', 3', 1") Terphenyl - 2, 6, 2"6"-tetra-carbaldehyde, 
2-hydroxybenzene - The compound which has three or more aldehyde groups is 
mentioned into the monad like 1, 3, 5-TORIKARUBARUDEHIDO, 1, 2 and 4, and 
5-tetrapod (p formylphenyl) benzene. 

[0104] The hydrogen atom of these compounds Moreover, the alkoxyl group of carbon 
numbers 110, The alkyl halide radical of carbon numbers 110, the halogenation 
alkoxyl group of carbon numbers 1-10, The halogenation alkylthio group of carbon 
numbers 110, the hydroxyalkyl radical of carbon numbers 110, The mercapto alkyl 
group of carbon numbers 110, the hydroxy alkoxyl group of carbon numbers 110, The 
mercapto alkylthio group of carbon numbers 110, the aryl group of carbon numbers 




,211 



f212 



6-10, The aralkyl radical of carbon numbers 7- 11 and a repeat unit can also use the 
compound which the ethyl group (polyethylene glycol) of 15 and the repeat unit 
permuted by the propyl group (polypropylene glycol) of 1*5 etc. 

[0105] The cationic polymerization and/or anionic polymerization for manufacturing the 
compound which has the structure expressed with the above-mentioned formula (8) can 
be performed using an anionic polymerization catalyst, a 
coordinated anionic polymerization catalyst or a cationic polymerization catalyst, as 
the example of representation of an anionic polymerization catalyst or a 
coordinated-anionic-polymerization catalyst ■' alkyl metallic-compounds; like sodium 
and the alkali metaLs-butyl lithium like a lithium - the tetravalent organotin 
compound like the amine; ammonium st^arate like the alkali-metal alkoxide; n 
butylamine like the alkali-metal complex compound; sodium methoxide like 
sodium/naphthalene and diethylamine, the quarternaryammonium-salt; dibutyltin 
dilaurate like tetrabutylammonium acetate, tributyltin chloride, and diethyl SUZUJl 
iaurate is mentioned. 

. [0106] Moreover, as an example of representation of a cationic polymerization catalyst, 
tin, a titanium tetrachloride, 3 aluminum chlorides, a zinc chloride, a boron trifluoride, 
a boron -trifluoride diethyl ETE rate, perchloric acid, acetyl perchlorate, 
ptoluenesulfonic acid, triethyl oxonium tetrafluoroborate, triethylaluminum, a 
diethylaluminium chloride, etc. are mentioned 4 bromination 4 tin chloride. 
[0107] As a polymerization solvent, the halogenated-aromatics hydrocarbon like the 
aliphatic hydrocarbon; benzene like a hexane, a heptane, and a cyclohexane, toluene, 
the aromatic hydrocarbon; methylene chloride like a xylene, an ethylene chloride, the 
halogenated aliphatic hydrocarbon; chlorobenzene like a carbon tetrachloride, and an 
alt.dichlorobenzene etc. can be used, for example. Only one kind may mix two or more 
kinds, and may use these organic solvents. As for these organic solvents, it is desirable 
that dehydration purification is fully carried out. 

[0108] It is good to dissolve or distribute homogeneity and to use for it the molecular 
weight modifier made to live together arbitrarily in case this polymer is manufactured 
into the system of reaction, and it can use alcohol, a carboxyhc acid, etc, 
[0109] As alcohol, methyl alcohol, ethyl alcohol, hexyl alcohol, cyclohexyl alcohol, benzyl 
alcohol, etc. can be used, for example, and a formic acid, an acetic acid, a propionic acid, 
a lauric acid, a palmitic acid, a benzoic acid, etc. can be used as a carboxylic acid, for 
example. The amount of the molecular weight modifier used is adjusted according to the 
molecular weight of the polymer made into the object etc., and can be determined easily 
experimentally. 



[Olio] Although it is preferably set as the temperature between -200 degrees C • 50 
degrees C, if the congealing point and the boiling point of an organic solvent are taken 
into consideration, as for reaction temperature, it is still more desirable in many cases 
that it is the temperature between 100 degrees C - 30 degrees C. Although especially 
reaction time is not restricted, it can usually be suitably set up in less than 100 hours. 
After passing through predetermined polymerization time amount (for example, after it 
filters the obtained reaction mixture and ion exchange water washes the obtained solid), 
the compound which has the structure expressed with the above-mentioned formula (8) 
made into the object is acquirable by carrying out a vacuum drying. In addition, since 
the hydroxyl group in the molecule end of the hemiacetal mold formed of the 
above-mentioned polymerization reaction lacks thermal stability a little, it can raise 
stability by blocking a molecule end according to the approach learned as the blockade 
approaches of a polyacetal system polymer, such as esterification, etherification, and 
urethane izing, if needed. 

[Olll] Moreover, the manufacture approach of a base resolvability compound of having 
the structure expressed with above-mentioned formula (9) - (12) as for example, a 
repeat unit is also well-known. 

[0112] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (9) is Macromol.Chem. and Rapid. It is indicated by 
Commun., 5,151 (1984), Macromol.Chem., 189 and 2229 (1988), Macromol.Chem., 187 
and 2525 (1986), Polym.J., 22,803 (1990), etc. 

[0113] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (10) J. 35 Polym.Sci., 47 and 1523 (1993), 
J.Appl.Polym.Sci., 85 (1985), J. 22 Polym.Sci., Polym.Chem.Ed., 1579 (1984), J. It is 
indicated by Polym.Sci., Polym.Chem.Ed., 14,655 (1976), J.Polym.Sci., Polym.Chem.Ed., 
17, 2429 (1979), etc. 

[0114] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (ll) is indicated by J.Macromol.Sci. Chem., A9, 1265 
(1975), etc. 

[0115] The manufacture approach of a compound of having the structure expressed with 
the above-mentioned formula (12) is indicated by Polym.Bull., 14 and 85 (1985), 
Macromol.Chem., 189, 1323 (1988), etc. 

[0116] (B) (B) nondegradable compound used for nondegradable compound this 
invention is stable to an acid or a base, and is an ingredient with high transparency 
optically preferably. (B) The refractive index of a component can be set up and adjusted 
to a desirable value by the application at arbitration. The refractive index nB of a 



compound (B) is smaller than the refractive index nA of a resolvability compound (A), 
and especially its thing that fills especially the relation of the following formula (l) is 
desirable. 
nA-nB>=0.05 ... (1) 

[0117] A nondegradable compound (B) is chosen from the group which consists of ladder 
mold poly silsesquioxane, its hydrolyzate, and its condensate. These can be used as one 
sort or two sorts or more of mixture. 

[0118] As ladder mold poly silsesquioxane, it is the following type (18). 
[0119] 

[Formula 39] 



[0120] (Here, RX shows a univalent organic radical, RY shows a hydrogen atom or a 
univalent organic radical, and even if RX and RY are the same, they may differ.) 
Moreover, n is a positive integer corresponding to molecular weight. 
[0121] In the above-mentioned formula (18), an alkyl group, an aryl group, an allyl 
group, a glycidyl group, etc, can be mentioned as a univalent organic radical, for 
example. As an alkyl group, the methyl group, the ethyl group, the propyl group, etc. 
were mentioned, for example, it is carbon numbers 1-5 preferably, and these alkyl 
groups may branch also by the shape of a chain here. As an aryl group, a phenyl group, 
a naphthyl group, a tolyl group, etc. can be mentioned, for example. Furthermore, the 
hydrogen atom of these alkyl groups, an aryl group, an allyl group, and a glycidyl group 
may be permuted by halogen atoms, such as a chlorine atom and a bromine atom, a 
hydroxyl group, a sulfhydryl group, an alkoxy group, the thio alkyl group, the alkyl 
ester group, the alkyl thio ester group, or the aryl group. 

[0122] The manufacture approach of a compoxmd of having the structure expressed with 
the above-mentioned formula (18) is indicated by JP,56- 157885, A, JP57-40526,A, 
JP,58-69217,A, etc. as these commercial items - GR lOO, GR-650, GR-908, and GR-950 
(above, Showa Denko K.K, make) etc. - it can mention. 

[0123] (B) Not only the compound expressed with the above-mentioned formula (18) as a 
component but also the hydrolyzate and condensate can be used further. The hydrolysis 
reaction is performed under existence of water and a proper catalyst as following. 
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[0124] The compound expressed with the above-mentioned formula (18) is specifically 
dissolved into a suitable organic solvent, and water is added intermittently or 
continuously in this solution. At this time, you may dissolve or distribute in an organic 
solvent beforehand, and a catalyst may be dissolved or distributed to underwater 
[ which is added ]. 

[0125] Moreover, 0-100 degrees C of temperature for performing a hydrolysis reaction 
and/or a condensation reaction are usually 15-80 degrees C preferably. 
[0126] Although not limited especially as water for performing hydrolysis and/or 
condensation about the compound expressed with the above-mentioned formula (18), it 
is desirable to use ion exchange water. 

[0127] Moreover, as for the amount of the water used, it is desirable that they are an 
amount used as 0.25-3 mols per mol [ a total of ] of the alkoxyl group which the 
compound expressed with the above-mentioned formula (18) has, and the amount which 
becomes 0.3-2.5 mols especially. 

[0128] As a catalyst for performing the hydrolysis and/or condensation of a compound 
which are expressed with the above-mentioned formula (18), metal chelate compound, 
an organic acid, an inorganic acid, an organic base, an inorganic base, etc. can be used. 
[0129] As an example of the metal chelate compound used as a catalyst 
TORIETOKISHI monochrome (acetylacetonato) titanium, tree n-propoxy monochrome 
(acetylacetonato) titanium, Tree i-propoxy monochrome (acetylacetonato) titanium, tree 
nbutoxy monochrome (acetylacetonato) titanium, Tree secbutoxy monochrome 
(acetylacetonato) titanium, tree tbutoxy monochrome (acetylacetonato) titanium, 
Diethoxy bis(acetylacetonato) titanium, G n propoxy bis(acetylacetonato) titanium, G 
i-propoxy bis(acetylacetonato) titanium, G n butoxy bis(acetylacetonato) titanium, G 
sec butoxy bis(acetylacetonato) titanium, G t-butoxy bis(acetylacetonato) titanium, 
Mono-ethoxy tris (acetylacetonato) titanium, Monod n propoxy tris (acetylacetonatx)) 
titanium, Monod i propoxy tris (acetylacetonato) titanium, Monod n butoxy tris 
(acetylacetonato) titanium, Monod sec butoxy tris (acetylacetonato) titanium, Monod 
t butoxy tris (acetylacetonato) titanium, tetrakis (acetylacetonato) titanium, 
[0130] TORIETOKISHI monochrome (ethyl acetoacetate) titanium, tree n propoxy 
monochrome (ethyl acetoacetate) titaniiun. Tree i-propoxy monochrome (ethyl 
acetoacetate) titanium, tree n-butoxy monochrome (ethyl acetoacetate) titanium. Tree 
sec butoxy monochrome (ethyl acetoacetate) titanium, Tree t butoxy monochrome (ethyl 
acetoacetate) titanium, diethoxy bis(ethyl acetoacetate) titanium, G n propoxy bis(ethyl 
acetoacetate) titanium, G i propoxy bis(ethyl acetoacetate) titanixim, G n butoxy 
bis(ethyl acetoacetate) titanium, G sec butoxy bis(ethyl acetoacetate) titanium, G 



t-butoxy bis(ethyl acetx>acetate) titanium, mono-ethoxy tris (ethyl acetoacetate) 
titanium, Monod n propoxy tris (ethyl acetoacetate) titanium, Monod i-propoxy tris 
(ethyl acetoacetate) titanium, Monod n-butoxy tris (ethyl acetoacetate) titanium, Monod 
sec butoxy tris (ethyl acetoacetate) titanium, Monod t butoxy tris (ethyl acetoacetate) 
titanium, tetrakis (ethyl acetoacetate) titanium, Titanium chelate compound, such as 
monochrome (acetylacetonato) tris (ethyl acetoacetate) titanium, bis(acetylacetonato) 
bis(ethyl acetoacetate) titanium, and tris (acetylacetonato) monochrome (ethyl 
acetoacetate) titanium; 

[0131] A TORIETOKISHI monochrome (acetylacetonato) zirconium, a tree n-propoxy 
monochrome (acetylacetonato) zirconium, A tree i-propoxy monochrome 
(acetylacetonato) zirconium, A tree n-butoxy monochrome (acetylacetonato) zirconium, 
A tree sec-butoxy monochrome (acetylacetonato) zirconium, A tree t-butoxy monochrome 
(acetylacetonato) zircordum, A diethoxy bis(acetylacetonato) zirconium, a G n-propoxy 
bis(acetylacetonato) zirconium, A G i-propoxy bis(acetylacetonato) zirconium, A G 
n butoxy bis(acetylacetonato) zirconium, a G sec butoxy bis(acetylacetonato) zirconium, 
A G t-butoxy bis(acetylacetonato) zirconium, a mono-ethoxy tris (acetylacetonato) 
zirconium, A Monod n propoxy tris (acetylacetonato) zirconium, A Monod i propoxy tris 
(acetylacetonato) zirconium, A Monod n-butoxy tris (acetylacetonato) zirconium, A 
Monod secbutoxy tris (acetylacetonato) zirconium, a Monod tbutoxy tris 
(acetylacetonato) zirconium, a tetrakis (acetylacetonato) zirconium, [0132] A 
TORIETOKISHI monochrome (ethyl acetoacetate) zirconium, a tree n propoxy 
monochrome (ethyl acetoacetate) zirconium, A tree i-propoxy monochrome (ethyl 
acetoacetate) zirconium, A tree n-butoxy monochrome (ethyl acetoacetate) zirconium, A 
tree secbutoxy monochrome (ethyl acetoacetate) zirconium, A tree t-butoxy 
monochrome (ethyl acetoacetate) zirconium, A diethoxy bis(ethyl acetoacetate) 
zirconium, a G n-propoxy bis(ethyl acetoacetate) zirconium, A G i propoxy bis(ethyl 
acetoacetate) zirconium, A G n butoxy bis(ethyl acetoacetate) zirconium, A G sec butoxy 
bis(ethyl acetoacetate) zirconium, A G t butoxy bis(ethyl acetoacetate) zirconium, A 
mono-ethoxy tris (ethyl acetoacetate) zirconium, a Monod n propoxy tris (ethyl 
acetoacetate) zirconixim, A Monod i propoxy tris (ethyl acetoacetate) zirconium, A 
Monod n butoxy tris (ethyl acetoacetate) zirconium, A Monod sec-butoxy tris (ethyl 
acetoacetate) zirconium, A Monod t butoxy tris (ethyl acetoacetate) zirconium, A 
tetrakis (ethyl acetoacetate) zirconium, a monochrome (acetylacetonato) tris (ethyl 
acetoacetate) zirconium, Zirconium chelate compounds, such as a bis(acetylacetonato) 
bis(ethyl acetoacetate) zirconium and a tris (acetylacetonato) monochrome (ethyl 
acetoacetate) zirconium; 



[0133] Aluminum chelate compounds, such as tris (acetylacetionato) aluminum and tris 
(ethyl acetoacetate) aluminum, etc. can be mentioned, 

[0134] As an example of the organic acid used as a catalyst For example, an acetic acid, 
a propionic acid, butanoic acid, pentanoic acid, a hexanoic acid, oenanthic acid, An 
octanoic acid, nonoic acid, a decanoic acid, oxalic acid, a maleic acid, a methylmalonic 
acid, An adipic acid, a sebacic acid, a gallic acid, butanoic acid, a merit acid, an 
arachidonic acid, 2-ethylhexanoic acid, oleic acid, stearin acid, linohc acid, the Reno 
Laing acid, A salicylic acid, a benzoic acid, p aminobenzoic acid, p -toluene sulfonic acid, 
benzenesulfonic acid, monochloroacetic acid, dichloroacetic acid, a trichloroacetic acid, 
trifluoroacetic acid, a formic acid, a malonic acid, a sulfonic acid, a phthalic acid, a 
fumaric acid, a citric acid, a tartaric acid, etc. can be mentioned. 

[0135] As an example of the inorganic acid used as a catalyst, a hydrochloric acid, a 
nitric acid, a sulfuric acid, fluoric acid, a phosphoric acid, etc. can be mentioned, for 
example. 

[0136] As an example of the organic base used as a catalyst, a pyridine, a pyrrole, a 
piperazine, a pyrrolidine, a piperidine, picoline, a trimethylamine, triethylamine, 
monoethanolamine, diethanolamine, dimethyl monoethanolamine, monomethyl 
diethanolamine, triethanolamine, a diaza BISHIKU roke run, a diazabicyclo nonane, 
diazabicycloundecen, tetramethylammonium hydroxide, etc. can be mentioned, for 
example. 

[0137] As an inorganic base used as a catalyst, ammonia, a sodium hydroxide, a 
potassium hydroxide, a barium hydroxide, a calcium hydroxide, etc. can be mentioned, 
for example. 

[0138] In these, it is desirable to use metal chelate compound, an organic acid, or an 
inorganic acid as a catalyst, and it is titanium chelate compound or an organic acid 
more preferably. 

[0139] these compounds are one sort independent it is two or more sorts can be 
combined and it can use as a catalyst. 

[0140] moreover, the compound 100 weight section expressed with the above-mentioned 
formula (18) which converted the amount of the catalyst used into Si02 receiving - 
usually 0.001 ■ 10 weight section -■ it is the range of 0.01 - 10 weight section preferably. 
[0141] Furthermore, after performing the hydrolysis and/or condensation of a compound 
which are expressed with the above-mentioned formula (18), it is desirable to perform 
clearance processing of the moisture which remains, and the alcohols produced as a 
reaction by-product. (B) As for the weight average molecular weight, what is 
500-500,000 in polystyrene conversion is [ a component ] desirable, what is 500-300,000 



is more desirable, and it is used. 

[0142] (B) It is more desirable that they are 90 weight sections from 10 weight sections, 
it is desirable that they are 95 weight sections from 10 weight sections to a total of 100 
weight sections of the (A) component and the (B) component, and it is [as for a 
component, it is still more desirable that they are 90 weight sections from 20 weight 
sections, and ] desirable that they are especially 70 weight sections from 20 weight 
sections. (B) In a case of more than [ 90 weight sections ], when components are below 
10 weight sections, a refractive-index change ingredient tends to become weak, and the 
refractive -index difference acquired tends to become small. 

[0143] (C) (C) radiation -sensitive decomposition agent used for radiation-sensitive 
decomposition agent this invention can be a radiation sensitive acid generator or a 
radiation -sensitive base generating agent. In this case, when using a radiation-sensitive 
acid generator as a (C) radiation -sensitive decomposition agent when using an 
acidolysis nature polymer as a (A) resolvability polymer, and using a base resolvability 
polymer as a (A) resolvability polymer, it is desirable to use a radiation-sensitive base 
generating agent as a (C) radiation- sensitive decomposition agent. 

[0144] As the above-mentioned radiation -sensitive acid generator, TORIKURORO 
methyl-s-triazine, diaryl iodonium salts, triarylsuKbnium salts, quaternary ammonium 
salt, and sulfonates can be used, for example. 

[0145] As the above-mentioned TORIKURORO methyl-s-triazine For example, 2, 4, 
6-tris (TORIKURORO methyD-s-triazine, The 2-phenyl -4, G bisCTORlKURORO 
methyD'S-triazine, 2-(4-chlorophenyl)"4, 6-bis(T0RIKUR0R0 methyD*s-triazine, 
2-(3-chlorophenyl)-4, 6-bis(T0RIKUR0R0 methyl)-s-triazine, 2-(2-chlorophenyl)-4, 
6-bis(T0RIKUR0R0 methyD s triazine, 2-(4-methoxypheny)-4, G bisCTORIKURORO 
methyl)-s-triazine, 2-(3-methoxypheny)-4, 6-bis(T0RIKUR0R0 methyl)-s-triazine, 
2-(2-methoxypheny)-4, 6-bis(TORIKURORO methyOstriazine, 2-(4-methylthio 
phenyl)-4, 6-bis(TORIKURORO methyDs-triazine, 2-(3-methylthio phenyl)-4, 



6-bis(T0RIKUR0R0 
6-bis(TORIKURORO 
6-bis(TORIKURORO 
6-bis(T0RIKUR0R0 
6-bis(TORIKURORO 
6-bis(T0RlKUR0R0 
6-bis(T0RIKUR0R0 
6bis(T0RIKUR0R0 
6-bis(T0RIKUR0R0 



methyDstriazine, 
methyl) S'triazine, 
methyDstriazine^ 
methyDstriazine, 
methyDstriazine, 
methyl) s triazine, 
methyDstriazine, 
methyl) - s- tr iazine, 2 - (3, 
methyDstriazine, 



2-(2-methylthio 
2-(4-methoxy 
2-(3-methoxy 
2-(2-methoxy 



phenyl) -4, 
naphthyl)-4, 
naphthyl)-4, 
naphthyl)-4, 



2 - (4 -methoxy beta - styryl) -4, 
2 - (3 - me thoxy - be ta - styryl) - 4, 
2-(2-methoxybeta-styryl)-4, 
4, 5-trimethoxybeta-styryl)-4, 
2-(4-methylthio-beta-styryl)-4, 



6-bis(T0RIKUR0R0 methyl)-s-triazine, 2-(3-methylthio-beta-styryl)-4, 

6 bis(T0RIKUR0R0 methyO s triazine, 2-(3-methylthio-beta-styryl)-4, 

6-bis(T0RIKUR0R0 methyl)-s-triazine, 2-piperonyl -4, 6-bis(T0RIKUR0R0 
methyl)-s-triazine, 2-[2-(furan-2-IRU) ethenyl]-4, 6-bis(T0RIKUR0R0 

methyO-s-triazine, 2-[2-(5-methyl furan-2-IRU) ethenyl]-4, GbisCTORIKURORO 
methyD'S-triazine, 2-[2-(4-diethylamino"2-methylphenyl) ethenyl]-4, and 
6-bis(T0RIKUR0R0 methyl)-s'triazine etc. is mentioned. 

[0146] As the above-mentioned diaryl iodonium salts., for example Diphenyliodonium 
tetrafluoroborate, Diphenyliodonium hexafluorophosphonate, diphenyliodonium 
hexafluoroarsenate, A diphenyliodonium trifluoromethane sulfonate; diphenyliodonium 
trifluoroacetate; A diphenyliodonium -p-toluene sulfonate, diphenyliodonium butyl tris 
(2, 6-difluoro phenyl) borate, Diphenyliodonium hexyl tris (p-chlorophenyl) borate, 
Diphenyliodonium hexyl tris (3-trifluoro methylphenyD borate, 4-methox3qDheny 
phenyliodonium tetrafluoroborate, 4-methox3npheny phenyliodonium 

hexafluorophosphonate, 4-methoxypheny phenyliodonium hexafluoroarsenate, 
4-methoxyphenyl phenyliodonium trifluoromethane sulfonate, 4-methoxyphenyl 
phenyliodonium trifluoroacetate, A 4-methox3npheny phenyliodonium p-toluene 
sulfonate, 4-methoxypheny phenyliodonium butyl tris (2, G difluoro phenyl) borate, 
4-methoxypheny phenyliodonium hexyl tris (p-chlorophenyl) borate, 4-methoxypheny 
phenyliodonium hexyl tris (3-trifluoro methylphenyD borate, Bis(4-tert-buthylphenyl) 
iodonium tetrafluoroborate, Bis(4-tert-buthylphenyl) iodonium hexafluoroarsenate, A 
bis(4-tert-buthylphenyl) iodonium trifluoromethane sulfonate, Bis(4-tert-buthylphenyl) 
iodonium trifluoroacetate, A bis(4-tert-buthylphenyl) iodonium -p-toluene sulfonate, 
Bis(4-tert'buthylphenyl) iodonium butyl tris (2, Gdifluoro phenyl) borate, 
Bis(4-tert-buthylphenyl) iodonium hexyl tris (p-chlorophenyl) borate, 
bis(4-tert-buthylphenyl) iodonium hexyl tris (3-trifluoro methylphenyD borate, etc. are 
mentioned. 

[0147] As the above-mentioned triarylsulfonium salts For example, triphenylsulfonium 
tetrafluoroborate, triphenylsulfonium hexafluorophosphonate, Triphenylsulfonium 
hexafluoroarsenate, a triphenylsulfonium trifluoromethane sulfonate. 
Triphenylsulfonium trifluoroacetate, a triphenylsulfonium p toluene sulfonate, 
Triphenylsulfonium butyl tris (2, 6-difluoro phenyl) borate, Triphenylsulfonium hexyl 
tris (p-chlorophenyl) borate, Triphenylsulfonium hexyl tris (3-trifluoro methylphenyD 
borate, 4-methox3^heny diphenyl sulfonium tetrafluoroborate, 4-methoxypheny 
diphenyl sulfonium hexafluorophosphonate, 4-methox3T3heny diphenyl sulfonium 
hexafluoroarsenate, 4-methoxyphenyl diphenyl sulfonium trifluoromethane sulfonate, 



4-methoxyphenyl diphenyl sulfonium trifluoroacetate, A 4-metiioxypheny diphenyl 
sulfonium-p -toluene sulfonate, 4-methox3rpheny diphenyl sulfonium 
BUCHIRUTORISU (2, 6-difluoro phenyl) borate, 4-methoxypheny diphenyl sulfonium 
HEKISHIRUTORISU (p chlorophenyl) borate, 4-methoxypheny diphenyl sulfonium 
HEKISHIRUTORISU (S trifluoro methylphenyl) borate, 4-phenylthiophenyl diphenyl 
sulfonium tetrafluoroborate, 4-phenylthiophenyl diphenyl sulfonium 
hexafluorophosphonate, 4-phenylthiophenyl diphenyl sulfonium hexafiuoroarsenate, 
4-phenylthiophenyl diphenyl sulfonium trifluoromethane sulfonate, 4-phenylthiophenyl 
diphenyl sulfonium trifluoroacetate, A 4-phenylthiophenyl diphenyl 
sulfonium -p- toluene sulfonate, 4-phenylthiophenyl diphenyl sulfonium 
BUCHIRUTORISU (2, 6-difluoro phenyl) borate, 4-phenylthiophenyl diphenyl 
sulfonium HEKISHIRUTORISU (p chlorophenyl) borate, 4-phenylthiophenyl diphenyl 
sulfonium HEKISHIRUTORISU (3-trifluoro methylphenyl) borate, 
4-hydroxy-lNAFUTARENIRU dimethyl sulfonium tetrafluoroborate, 

4-hydroxy INAFUTARENIRU dimethyl sulfonium hexafluorophosphonate, 
4-hydroxy-l-NAFUTARENIRU dimethyl sulfonium hexafluoroarsenate, A 
4-hydroxy- 1-NAFUTARENIRU dimethyl sulfonium trifluoromethane sulfonate, 
4-hydroxy- l-NAFUTARENIRU dimethyl sulfonium trifluoroacetate, A 
4-hydroxy- 1 -North America Free Trade Agreement RENIRU dimethyl 
sulfonium -p -toluene sulfonate, 4-hydroxy- 1-NAFUTARENIRUJlMECHIRU sulfonium 
butyl tris (2, 6-difluoro phenyl) borate, 4-hydroxy- 1-NAFUTARENIRUJIMECHIRU 
sulfonium hexyl tris (pchlorophenyl) borate, 

4-hydroxy- 1 NAFUTARENIRUJIMECHIRU sulfonium hexyl tris (3-trifluoro 
methylphenyl) borate, etc. are mentioned. 

[0148] As the above-mentioned quaternary ammonium salt, for example 
Tetramethylammonium tetrafluoroborate, Tetramethylammonium 

hexafluorophosphonate, tetramethylammonium hexafluoroarsenate, A 

tetramethylammonium trifluoromethane sulfonate, tetramethylammonium 
trifluoroacetate, A tetramethylammonium p toluene sulfonate, tetramethylammonium 
butyl tris (2, 6-difluoro phenyl) borate, Tetramethylammonium hexyl tris 
(p-chlorophenyl) borate, Tetramethylammonium hexyl tris (3-trifluoro methylphenyl) 
borate, Tetrabutylammonium tetrafluoroborate, tetrabutylammoniimi 

hexafluorophosiDhonate, Tetrabutylammonium hexafluoroarsenate, a 

tetrabutylammonium trifluoromethane sulfonate, Tetrabutylammonium 
trifluoroacetate, a tetrabutylammonium -p-toluene sulfonate, Tetrabutylammonium 
butyl tris (2, 6-difluoro phenyl) borate, Tetrabutylammonium hexyl tris (p-chlorophenyD 



borate, Tetrabutylammonium hexyl tris (3-trifluoro methylphenyD borate, Benzyl 
trimethylammonium tetrafluoroborate, benzyl trimethylammonium 

hexafluorophosphonate, Benzyl trimethylammonium hexafluoroarsenate, a benzyl 
trimethylammonium trifluoromethane sulfonate, Benzyl trimethylammonium 
trifluoroacetate, a benzyl trimethylammonium-p-toluene sulfonate, Benzyl 
trimethylammonium butyl tris (2, 6-difluoro phenyl) borate, Benzyl 
trimethylammonium hexyl tris (p-chlorophenyl) borate, Benzyl trimethylammonium 
hexyl tris (3-trifluoro methylphenyl) borate, Benzyl dimethylphenyl ammonium 
tetrafluoroborate, benzyl dimethylphenyl ammonium hexafluorophosphonate, Benzyl 
dimethylphenyl ammonium hexafluoroarsenate, A benzyl dimethylphenyl ammonium 
trifluoromethane sulfonate. Benzyl dimethylphenyl ammonium trifluoroacetate, a 
benzyl dimethylphenyl ammonium -p -toluene sulfonate. Benzyl dimethylphenyl 
ammonium BUCHIRUTORISU (2, 6-difluoro phenyl) borate, Benzyl dimethylphenyl 
ammonium HEKISHIRUTORISU (p-chlorophenyl) borate, Benzyl dimethylphenyl 
ammonium HEKISHIRUTORISU (Strifluoro methylphenyl) borate, 
N-SHINNAMIRIDEN ethyl phenyl ammonium tetrafluoroborate, 
NSHINNAMIRIDEN ethyl phenyl ammonium hexafluorophosphonate, 
N-SHINNAMIRIDEN ethyl phenyl ammonium hexafluoroarsenate, 
N-SHINNAMIRIDENECHIRU phenyl ammonium trifluoromethane sulfonate, 
NSHINNAMIRIDEN ethyl phenyl ammonium trifluoroacetate, An 
N SHINNAMIRIDEN ethyl phenyl ammonium p toluene sulfonate, 
N-SHINNAMIRIDENECHIRUFENIRU ammonium butyl tris (2, 6-difluoro phenyl) 
borate, N-SHINNAMIRIDENECHIRUFENIRU ammonium hexyl tris (p-chlorophenyl) 
borate, N-SHINNAMIRIDENECHIRUFENIRU ammonium hexyl tris (3-trifluoro 
methylphenyl) borate, etc. are mentioned. 

[0149] As the above-mentioned sulfonates, for example alpha hydroxymethyl 
benzoinp-toluenesulfonicacid ester, alphahydroxymethyl benzoin- trifluoro 
methansulfonic acid ester, alpha-hydroxjmiethyl benzoin methansulfonic acid ester, 
pyrogallol-Tori (p-toluenesulfonic acid) ester, Pyrogallol Tori (trifluoro methansulfonic 
acid) ester, pyrogallolTori methansulfonic acid ester, 2, 4-dinitro 
benzyl p toluenesulfonic acid ester, 2, 4-dinitro benzyl trifluoro methansulfonic acid 
ester, 2, 4-dinitro benzylmethansulfonic acid ester, 2, 4-dinitro benzyl 1, a 
2-naphthoquinonediazide-5-sulfonate, 2, 6-dinitro benzyl p-toluenesulfonic-acid ester, 2, 
6-dinitro benzyl-trifluoro methansulfonic acid ester, 2, 6-dinitro benzyl -methansulfonic 
acid ester, 2, 6-dinitro benzyl -1, a 2-naphthoquinonediazide-5-sulfonat;e, 
2-nitrobenzyl-p-toluenesulfonic-acid ester, 2-nitrobenzyl-trifluoro methansulfonic acid 



ester, 2-nitrobenzyl-methansulfomc acid ester, 2-nitrobenzyl -1, a 
2 naphthoquinonediazide- 5- sulfonate, 4-mtrobenzyl-p-toluenesulfonic-acid ester, 
4-nitrobenzyl-trifluoro methansulfonic acid ester, 4-nitrobenzyl-methansulfonic acid 
ester, 4-nitrobenzyl 1, a 2naphthoquinonediazide-5-sulfonate, N-hydronalium 
KISHINA phthalimide-p-toluenesulfonic-acid ester, Nhydronalium KISHINA 
phthalimidetrifluoro methansulfonic acid ester, Nhydronalium KISHINA 
phthalimide -methansulfonic acid ester, N-hydroxy-5-norbornene -2, 
3-dicarboxyimide-p-toluenesulfonic-acid ester, N-hydroxy-5-norbornene -2, 
3-dicarboxyimide-trifluoro methansulfonic acid ester, N-hydroxyS-norbornene -2, 

3- dicarboxyimide-methansulfonic acid ester, 2, 4, 6, 3', 4\ and 5 ' - hexa hydroxy 
benzophenone -1, a 2-naphthoquinonediazide -4- sulfonate, 1 and 1, 1-Tori 
(p-hydroxyphenyl) ethane 1, a 2-naphthoquinonediazide-4-sulfonate, ete. are 
mentioned. 

[0150] As TORIKURORO methyl-s-triazine, among these compounds 
2-(3-chlorophenyl)-4, 6-bis(T0RIKUR0R0 methyl)- s-triazine, 2-(4-methoxypheny)-4, 
6-bis(T0RIKUR0R0 methyDs-triazine, 2-(4-methylthio phenyl)-4, 

6-bis(T0RIKUR0R0 methyl) s triazine, 2-(4-methoxy-beta-styryl)-4, 

6-bis(TORIKURORO methyl)-s-triazine, 2-piperonyl -4, 6-bis(TORIKURORO 
methyO-s-triazine, 2-[2-(furan-2IRU) ethenyl] -4, 6-bis(T0RIKUR0R0 
methyl)"S-triazine, 

[0151] As diaryl iodonium salts, they are diphenyliodonium trifluoroacetate, a 
diphenyhodonium trifluoromethane sulfonate, 4-methoxyphenyl phenyliodonium 
trifluoromethane sulfonate, or 4-methoxyphenyl phenyliodonium trifluoroacetate.; 
[0152] As triarylsuUbnium salts, they are a triphenylsulfonium trifluoromethane 
sulfonate, triphenylsulfonium trifluoroacetate, 4-methoxyphenyl diphenyl sulfonium 
trifluoromethane sulfonate, 4-methoxyphenyl diphenyl sulfonium trifluoroacetate, 

4- phenylthiophenyl diphenyl sulfonium trifluoromethane sulfonate, or 
4-phenylthiophenyl diphenyl sulfonium trifluoroacetate.; 

[0153] As quaternary ammonium salt, tetramethylammonium butyl tris (2, 6-difluoro 
phenyO borate, Tetramethylammonium hexyl tris (pchlorophenyl) borate, 
Tetramethylammonium hexyl tris (3-trifluoro methylphenyl) borate, Benzyl 
dimethylphenyl ammonium BUCHIRUTORISU (2, 6-difluoro phenyl) borate, Benzyl 
dimethylphenyl ammonium HEKISHIRUTORISU (p-chlorophenyl) borate, benzyl 
dimethylphenyl ammonium HEKISHIRUTORISU (3-trifluoro methylphenyl) borate; 
[0154] As sulfonate.s, 2, 6-dinitro benzyl p-toluenesulfonic-acid ester, 2. 6-dinitro 
benzyl trifluoro methansulfonic acid ester, N-hydronalium KISHINA 



phthalimideptoluenesulfonic-acid ester, and Nhydronalium KISHINA 
phthalimide-trifluoro methansulfonic acid ester can be mentioned as a respectively 
desirable thing. 

[0155] As the above-mentioned radiation- sensitive base generating agent what is 
indicated by JP,4-330444,A, "macromolecule" p242-248,, 46 No. 6 (1997), the U.S. Pat. 
No. 5,627,010 official report, etc. is used suitably. However, if a base occurs by the 
exposure of a radiation as a function, it will not be limited to these. 

Unavailable this document paragraphs [0156] to [0290]. 

[Example] Hereafter, although the example of this invention is explained, this invention 
is not limited to these. 

[0291] Moreover, the polystyrene equivalent weight average molecular weight of a 
polymer was measured using GPC chroma tograph SYSTEM-21 by Showa Denko K.K. 
below. 

[0292] (A) It taught the reaction container which carried out the nitrogen purge of the 
o phthalaldehyde 50 weight section and the tetrahydrofuran 500 weight section to the 
flask of example of synthetic example composition IIL of a component as a monomer, 
and cooled at -78 degrees C. The n-hexane solution 1.0 weight section of n butyl lithium 
(1.5 mols/(l.)) was added to this, and it agitated imder 48-hour cooling at -78 degrees C 
under nitrogen-gas atmosphere mind. 

[0293] Where the acetic-anhydride 0.8 weight section and the pyridine 0.6 weight 
section are cooled, in addition, stirring was succeedingly performed in the obtained 
reaction solution at -78 degrees C for 2 hours. Reaction mixture was supplied to the ion 
exchange water of 5L in 10 minutes after condensing to 100ml with 60-degree C heating 
under reduced pressure. The sludge was made to remelt in the tetrahydrofuran 50 
weight section, reprecipitation purification was carried out with the ion exchange water 
of 5L, the vacuum drying was performed at 50 degrees C, and the compound (A-l) of 45 
weight sections was obtained. The weight average molecular weight of the obtained 
compound was 26,000. 

[0294] It taught the reaction container which carried out the nitrogen purge of the 
o-phthalaldehyde 45 weight section, the benzaldehyde 5 weight section, and the 
tetrahydrofuran 500 weight section to the flask of synthetic example 2lL as a monomer, 
and cooled at -78 degrees C. The n-hexane solution 1.0 weight section of n butyl lithium 



(1.5 mols/(l.)) was added to this, and it agitated under 48-hour coohng at -78 degrees C 
under nitarogen gas atmosphere mind. Where the acetic -anhydride 0.8 weight section 
and the pyridine 0.6 weight section are cooled, in addition, stirring was succeedingly 
performed in the obtained reaction solution at -78 degrees C for 2 hours. It supplied to 
the ion exchange water of 5L continuously in 10 minutes after condensing the whole 
quantity to 100ml with 60-degree C heating under reduced pressure of reaction mixture. 
The sludge was made to remelt in the tetrahydrofuran 50 weight section, 
reprecipitation purification was carried out with the ion exchange water of 5L, the 
vacuum drying was performed at 50 degrees C, and the compound (A-2) of 43 weight 
sections was obtained. The weight average molecular weight of the obtained compound 
was 15,000. 

[0295] They are the o-phthalaldehyde 45 weight section and glutar aldehyde as a 
monomer to the flask of sjnithetic example 31L, Five weight sections and the 
tetrahydrofuran 500 weight section were taught to the reaction container which carried 
out the nitrogen purge, and it cooled at 78 degrees C. The n-hexane solution 1.0 weight 
section of n butyl lithium (1.5 mols/(l.)) was added to this, and it agitated under 48-hour 
cooling at -78 degrees C under nitrogengasatmosphere mind. Where the 
acetic-anhydride 0.8 weight section and the pyridine 0.6 weight section are cooled, in 
addition, stirring was succeedingly performed in the obtained reaction solution at 78 
degrees C for 2 hours. It supplied to the ion exchange water of 5L continuously in 10 
minutes after condensing the whole quantity to 100ml with 60-degree C heating under 
reduced pressure of reaction mixture. The sludge was made to remelt in the 
tetrahydrofuran 50 weight section, reprecipitation purification was carried out with the 
ion exchange water of 5L, the vacuum drying was performed at 50 degrees C, and the 
compound (A-3) of 45 weight sections was obtained. The weight average molecular 
weight of the obtained compound was 20,000. 

[0296] It taught the reaction container which carried out the nitrogen purge of the 
4-chloro-o-phthalaldehyde 25 weight section and the methylene chloride 500 weight 
section to the flask of synthetic example 41L as a monomer, and cooled at -78 degrees C. 
The boron trifluoride ether complex 0.1 weight section was added to this, and it agitated 
under 48-hour cooling at -78 degrees C under nitrogen gas atmosphere mind. Where the 
acetic- anhydride 0.8 weight section and the pyridine 0.6 weight section are cooled, in 
addition, stirring was succeedingly performed in the obtained reaction solution at -78 
degrees C for 2 hours. It supplied to the ion exchange water of 3L continuously in 5 
minutes after condensing the whole quantity to 50ml with 60-degree C heating under 
reduced pressure of reaction mixture. The sludge was made to remelt in the 



tetrahydrofuran 30 weight section, reprecipitation purification was carried out with the 
ion exchange water of 3L, the vacuum drying was performed at 50 degrees C, and the 
compound (A-4) of 46 weight sections was obtained. The weight average molecular 
weight of the obtained compound was 48,000. 

[0297] It taught the reaction container which carried out the nitrogen purge of the 
4-BUROMO-o-phthalaldehyde 25 weight section and the methylene chloride 500 weight 
section to the flask of synthetic example 51L as a monomer, and cooled at -78 degrees C. 
The boron -trifluoride ether complex 0.1 weight section was added to this, and it agitated 
under 48-hour cooling at -78 degrees C under nitrogen-gas-atmosphere mind. Where the 
acetic-anhydride 0.8 weight section and the pyridine 0.6 weight section are cooled, in 
addition, stirring was succeedingly performed in the obtained reaction solution at -78 
degrees C for 2 hours. It supplied to the ion exchange water of 3L continuously in 5 
minutes after condensing the whole quantity to 50ml with 60-degree C heating under 
reduced pressure of reaction mixture. The sludge was made to remelt in the 
tetrahydrofuran 30 weight section, reprecipitation purification was carried out with the 
ion exchange water of 3L, the vacuum drying was performed at 50 degrees C, and the 
compound (A-5) of 47 weight sections was obtained. The weight average molecular 
weight of the obtained compound was 53,000. 

[0298] It taught the reaction container which carried put the nitrogen purge of the 
o phthalaldehyde 50' section and the tetrahydrofuran 500 section to the flask of 
synthetic example 61L as a monomer, and cooled at -78 degrees C. To this, it is n-hexane 
solution of n butyl lithium (1.5 mols/(L)). The 0.2 sections were added and it agitated 
under 48-hour cooling at -78 degrees C under nitrogen gas atmosphere mind. Where the 
acetic-anhydride 0.8 weight section and the pyridine 0.6 weight section are cooled, in 
addition, stirring was succeedingly performed in the obtained reaction solution at 78 
degrees C for 2 hours. It supplied to the ion exchange water of 5L continuously in 10 
minutes after condensing the whole quantity to 100ml with 60-degree C heating under 
reduced pressure of reaction mixture. The sludge was made to remelt in the 
tetrahydrofuran 50 weight section, reprecipitation purification was carried out with the 
ion exchange water of 5L, the vacuum drying was performed at 50 degrees C, and the 
45g compound (A-6) was obtained. The weight average molecular weight of the obtained 
compound was 110,000. 

[0299] The 500ml three-neck flask was made to dissolve 1.. 4-benzenethiolg [ 33,05 ] and 
1: and 4-JI (2-nitro vinyl) benzene 66.06g in N methyl pyrrolidone lOOg under synthetic 
example 7 argon atmosphere. The solution made to dissolve N methyl morpholine 1.55g 
in N-methyl pyrrolidone lOg was thrown into this over 1 hour under ice -cooling, stirring. 



Reaction mixture was left at the room temperature after charge termination, and the 
polymerization was performed over 24 hours. The tetrahydrofuran-methanol performed 
reprecipitation purification twice after polymerization termination. The vacuum drying 
was performed for the depositing polymer at 50 degrees C the back according to **, and 
the 72.80g compound (A-7) was obtained. The weight average molecular weight of the 
obtained compound was 5,800. 

[0300] The thing which made 150ml chloroform dissolve terephthalic-acid chloride 
49.84g in a 500ml three-neck flask under synthetic example 8 argon atmosphere, and 
made 150ml ion exchange water dissolve 1 and 4-benzenethiol 33.05g and 16.83g of 
potassium hydroxides there was added and stirred, and interfacial polycondensation 
was performed. After reacting for 6 hours., the tetrahydrofuran-methanol performed 
reprecipitation purification twice. The vacuum drying was performed for the depositing 
polymer at 50 degrees C the back according to **, and the 61.28g compound (A*8) was 
obtained. The weight average molecular weight of the obtained compound was 27,600. 
[0301] The 500ml three-neck flask was made to dissolve Djibouti rutin dichloride P.12g 
in dimethyl sulfoxide 200g under synthetic example 9 argon atmosphere as 1 and 
4-benzenethiol 33.05g, p-phenylene diisocyanate 48.04g, and a catalyst. After charge 
termination, reaction mixture was heated so that it might become 60 degrees C, and the 
polymerization was performed over 24 hours. The tetrahydrofuran-methanol performed 
reprecipitation purification twice after polymerization termination. The vacuum drying 
was performed for the depositing polymer at 50 degrees C the back according to **, and 
the 66.50g compound (A-9) was obtained. The weight average molecular weight of the 
obtained compound was 15,000. 

[0302] It is 4 nitro to the three-neck flask of IL under synthetic example 10 argon 
atmosphere. -The thing which dissolved 1 and 3-FENIRI range chloro formate 92.42g in 
400ml chloroform, and made 200ml ion exchange water dissolve 1 and 4-benzenethiol 
33.05g and 16.83g of potassium hydroxides there was added and stirred, and interfacial 
polycondensation was performed. After reacting for 6 hours, the 
tetrahydrofuran-methanol performed reprecipitation purification twice. The vacuum 
drying was performed for the depositing polymer at 50 degrees C the back according to 
**, and the 83.61g compound (A- 10) was obtained. The weight average molecular weight 
of the obtained compound was 32,000. 

[0303] The 500ml three neck flask was made to dissolve 49.84g of terephthalic acids, 
and phenylmethyl dichlorosilane 57.34g in N-methyl pyrrolidone 200g under synthetic 
example 11 argon atmosphere. The solution made to dissolve pyridine 23.73g in 
N-methyl pyrrolidone 50g was thrown into this over 1 hour under ice -cooling, stirring. 



Reaction mixture was heated at 60 degrees C after charge termination, and the 
polymerization was performed over 24 hours. After polymerization termination, pour 
reaction mixture into the methanol of 2L, settled it, and it was made to dissolve in 
200ml N-methyl pyrrolidone again, it supplied to the methanol of 2L, and 
reprecipitation purification was performed. The vacuum drying was performed for the 
depositing polymer at 50 degrees C the back according to **, and the 70.80g compound 
(A ll) was obtained. The weight average molecular weight of the obtained compound 
was 26,000. 

[0304] The 500ml three-neck flask was made to dissolve benzaldehyde dimethyl acetal 
45.66g and methoxy hydroquinone 42.04g in diethylene- glycol ethyl methyl ether lOOg 
under synthetic example 12 argon atmosphere. Diethylene-glycol ethyl methyl ether 
lOg was made to dissolve 0.06g of p-toluenesulfonic acid here, and it added, and 
subsequently 130 degrees C performed the polymerization at 100 degrees C for 1 hour 
for 8 hours, stirring. At this time, the methanol produced by the reaction performed the 
polymerization, distilling off under reduced pressure. After polymerization termination, 
pour reaction mixture into the methanol of 2L, settled it, and it was made to dissolve in 
100ml diethylene-glycol ethyl methyl ether again, it supplied to the methanol of 2L, and 
reprecipitation purification was performed. The vacuum drying was performed for the 
depositing polymer at 50 degrees C the back according to **, and the 47,93g compound 
(A- 12) was obtained. The weight average molecular weight of the obtained compound 
was 5,800. 

[0305] It taught the reaction container which carried out the nitrogen purge of 50g of 
o-phthalaldehydes, and the tetrahydrofuran 500g to the flask of synthetic example 13 IL 
as a monomer, and cooled at -78 degrees C. tert-butoxy potassium 41.83g was added to 
this, and it agitated under 48-hour cooling at -78 degrees C under 
nitrogen-gas-atmosphere mind. Where 45.67g of acetic anhydrides and pyridine 35.38g 
are cooled, in addition, stirring was succeedingly performed in the obtained reaction 
solution at 78 degrees C for 2 hours. It was made to dissolve in the ethyl acetate of IL 
after condensing to 100ml with 60-degree C heating under reduced pressure of reaction 
mixture, and ion exchange water performed washing 3 times, after condensing ethyl 
acetate, the vacuum drying was performed at 50 degrees C, and the 45g compoimd 
(A- 13) was obtained. In 1 H-NMR, the ratio of the integral ratio of the proton of the 
tert butyl origin of 1.2 to 1.3 ppm and the proton of the 7.2 to 7.7 ppm aromatic series 
origin to an initiator and a monomer of the obtained compound (A- 13) was the thing of 1 
to 1. 

[0306] The thing which made 150ml chloroform dissolve terephthalic acid chloride 



49.84g in a SOOml three-neck flask under synthetic example 14 argon atmosphere, and 
made 150ml ion exchange water dissolve 1 and 4 benzenethiol 33.05g and 16.83g of 
potassium hydroxides there was added and stirred, and interfacial polycondensation 
was performed. After reacting for 4 hours, the tetrahydrofuran-methanol performed 
reprecipitation purification twice. The vacuum drying was performed for the depositing 
compound at 50 degrees C the back according to **, and the 56.55g compound (A- 14) 
was obtained. The weight average molecular weight of the obtained compound was 
7,600. 

[0307] As an example 1 (A) component, with the compound (A'l) 40 weight section, as a 
(B) component The ladder-like poly silsesquioxane GR650 (Showa Denko Make, weight 
average molecular weight 8,200) 60 weight section, (C) After dissolving the 
2-(4-methoxypheny)'4 and 6-bis(T0RIKUR0R0 methyl) -s-triazine 1 weight section in 
the diethylene glycol methylethyl ether as a component so that the whole sohd content 
concentration may become 20% of the weight, It filtered with the membrane filter of 0.2 
micrometers of apertures, and the solution containing a radiation-sensitive 
refiractive- index variability constituent was prepared. 

[0308] After using the spinner on the <formation of paint film> silicon substrate and 
applying the above-mentioned solution, prebake was carried out on the hot plate for 2 
minutes at 90 degrees C, and the paint film of a radiation -sensitive refractive -index 
variability constituent was formed. 

<Radiation irradiation processing> The refractive-index pattern with a thickness of 3.0 
micrometers which performs radiation irradiation processing with the optimal depth of 
focus at light exposure 20 mJ/cm2 with a NSRl505i6A reduced-projection-exposure 
machine (NIKON Make, NA=0.45, lambda= 365nm), carries out BEKU after exposure 
for 2 minutes at 120 degrees C to the obtained paint film, and subsequently has a 
refiractive index difference in the radiation irradiation section, and radiation the 
non-irradiated section on a hot plate in it was formed. Hereafter, "low refractive-index 
section" radiation the non-irradiated section is called "high refractive index section" for 
the radiation irradiation section about the refractive index pattern formed here. 
[0309] It is Auto about the refractive index of the high refractive index section on the 
silicon substrate in a <measurement of refractive index> room temperature, and each 
low refractive index section. EL IV NIR It measured by 633nm using the III ORudolf 
research company make) ellipsomter. A result is shown in a table 1. 
Except having used the glass substrate "Corning 1737 (Corning, Inc. make)" instead of 
the <assessmentof transparency> silicon substrate, it carried out like the above and the 
glass substrate in which the refi*active-index pattern was formed on the front face was 



obtained. Subsequently, the transmission of the obtained glass substrate was measured 
on the wavelength of 400-800nm using the spectrophotometer "150-20 Mold double 
beam (Hitachi make)/' When the minimum permeability exceeds 95% at this time, 
permeability is good and, in the case of not more than it, it can be called a defect. A 
result is shown in a table 1. 

[0310] It carried out like the <assessment of crack initiation> above, and the existence 
of generating of a crack was checked about the silicon substrate in which the 
refractive-index pattern was formed on the front face, using the scanning electron 
microscope (a format "8-2000", Hitachi Make). A result is shown in a table 1. 
[0311] Light exposure in example 2 radiation-irradiation processing was made into 300 
mJ/cm2, and also it carried out like the example 1, and a refractive index and 
transparency were evaluated. A result is shown in a table 1. 

[0312] As an example 3 (A) component, the compound (A-l) 70 weight section is used, 
and it is ladder like poly silsesquioxane GR650. It evaluated like the example 1 using 30 
weight sections except having carried out thickness of the light exposure in radiation 
irradiation processing, and a refractive -index pattern as given in a table 1. The result 
was summarized in a table 1. 

[0313] As an example 4 (A) component, the compound (A-l) 15 weight section is used, 
and it is ladder-like poly silsesquioxane GR650. It evaluated like the example 1 using 85 
weight sections except having carried out thickness of the light exposure in radiation 
irradiation processing, and a refractive-index pattern as given in a table 1. The result 
was summarized in a table 1. 

[0314] As an example 5 (A) component, it evaluated like the example 1 except having 
used the compound (A-2) 40 weight section. The result was summarized in a table 1. 
[0315] As an example 6 (A) component, it evaluated like the example 1 except having 
used the compound (A- 3) 40 weight section. The result was summarized in a table 1. 
[0316] As an example 7 (A) component, it evaluated like the example 1 except having 
used the compound (A-4) 40 weight section. The result was summarized in a table 1. 
[0317] As an example 8 (A) component, it evaluated like the example 1 except having 
used the compound (A- 5) 40 weight section. The result was summarized in a table 1. 
[0318] As an example 9 (C) component, it evaluated like the example 1 except having 
used the 4-phenylthiophenyl diphenyl sulfonium trifluoromethane sulfonate 1 weight 
section. The result was summarized in a table 1. 

[0319] As an example 10 (C) component, it evaluated like the example 1 except having 
used the diphenyliodonium trifluoroacetate 1 weight section. The result was 
summarized in a table 1. 
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[0321] As an example 11 (A) component, a compound (A-7) as a (B) component with 50 
weight sections Ladder like poly silsesquioxane GR650 50 weight sections, (C) It is 
2-benzyl-2-dimethylamino as a component. - 1 -(4-morpholino phenyl)- After dissolving 
the butane-l-ON 5 weight section in diethylene-glycol ethyl methyl ether so that the 
whole solid content concentration may become 20%, It filtered with the membrane filter 
of 0.2 micrometers of apertures, and the constituent solution was prepared. 
[0322] It carried out like the <formation of paint film> example 1. 

The NSR1505i6A cutback projection radiation irradiation machine (NIKON Make, 
NA=0.45, lambda= 365nm) performed radiation irradiation processing to the paint film 
<PEB processing [ radiation irradiation processing and ]> Obtained with the optimal 
depth of focus. Subsequently, the refractive index pattern with a thickness of 3.0 
micrometers which has a refractive -index difference in the radiation irradiation section 
of a refractive- index variability constituent, and radiation the non -irradiated section 
was formed by performing FEB processing for 2 minutes. The amount of radiation 
irradiation and PEE processing temperature were indicated to a table 2. Hereafter, "low 
refi*active-index section" radiation the non-irradiated section is called "high 
refi-active-index section" for the radiation irradiation section about the refi-active index 
pattern formed here. Each of <measurement of a refractive index>, <assessment of 
transparency >, and <assessment of crack initiation> was performed like the example 1. 
[0323] As an example 12 (A) component, the compound (A-8) was evaluated Uke the 
example 11 except **** for 50 weight sections. The result was summarized into a table 2. 
[0324] As an example 13 (A) component, the compound (A-9) was evaluated Uke the 
example 11 except **** for 50 weight sections. The result was summarized into a table 2, 
[0325] As an example 14 (A) component, the compound (A- 10) was evaluated hke the 



example 11 except **** for 50 weight sections. The result was summarized into a table 2. 
[0326] As an example 15 (B) component, ladder-like poly silsesquioxane GRIOO (Showa 
Denko Make, weight average molecular weight 8,500) was evaluated like the example 
11 except having used 50 weight sections. The result was summarized into a table 2. 
[0327] As an example 16 (B) component, ladder-like poly silsesquioxane GR908 (Showa 
Denko Make, weight average molecular weight 9,000) was evaluated like the example 
11 except having used 50 weight sections. The result was summarized into a table 2. 
[0328] As an example 17 (B) component, ladder-like poly silsesquioxane GR950 (Showa 
Denko Make, weight average molecular weight 9,200) was evaluated like the example 
11 except having used 50 weight sections. The result was summarized into a table 2, 
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[0330] It is ladder-like poly silsesquioxane GR650 as an example 18 (A) component 
considering a compound (A- 11) as 50 weight sections and a (B) component. 50 weight 
sections. As a (C) component, and the 2-(4-methoxyi3heny)-4 and 6-bis(TORIKURORO 
methyl) striazine 1 weight section After making it dissolve in die thy lene -glycol ethyl 
methyl ether so that the whole sohd content concentration may become 20%, it filtered 
with the membrane filter of 0.2 micrometers of apertures, and the solution of a 
radiation-sensitive refractive index variability constituent was prepared. 
[0331] After using the spinner on the <formation of ** paint film> silicon substrate and 
applying the above-mentioned solution, prebake was carried out on the hot plate for 2 
minutes at 90 degrees C, and the paint film of a radiation-sensitive refractive -index 
variability constituent was formed. 

[0332] The NSRl505i6A cutback projection radiation irradiation machine (NIKON 
Make, NA=0.45, lambda= 365nm) performed radiation irradiation processing to the 
paint film which is the <formation of ** refractive-index pattern> above, and was made 
and obtained with the optimal depth of focus at light exposure 50 mJ/cm2. Subsequently, 
the refractive-index pattern with a thickness of 3.0 micrometers which has a 



refractive -index difference in the radiation irradiation section, and radiation the 
non-irradiated section was formed by performing BEKU processing after exposure for 2 
minutes at 130 degrees C. Hereafter, "low refractive -index section" radiation the 
non-irradiated section is called "high refractive index section" for the radiation 
irradiation section about the refractive-index pattern formed here. 

[0333] It is Auto about each refractive index of the low refractive -index section of the 
refractive index pattern formed by the <measurement of refractive index> above, and 
the high refractive -index section. EL IV NIR It measured by 633nm using the III 
(Rudolf research company make) ellipsomter. A result is shown in a table 3. 
[0334] The refractive-index pattern was formed on the glass substrate like the 
above-mentioned ** and ** except having used the glass substrate "Corning 1737 
(Corning, Inc. make)" instead of the <assessment of** transparency> silicon substrate. 
Hereafter, "low refractive-index section" radiation the non-irradiated section is called 
"high refractive-index section" for the radiation irradiation section also about the 
refractive -index pattern on the glass substrate formed here. Subsequently, each 
transmission of the low refractive -index section and the high refractive-index section 
was measured on the wavelength of 400-800nm about the glass substrate which has 
this refractive-index pattern using the spectrophotometer "150-20 Mold double beam 
(Hitachi Make)." When the minimum permeability exceeds 95% at this time, 
permeability is good and, in the case of not more than it, it can be called a defect. A 
result is shown in a table 3. 

[0335] Phenyl-glycidyl-ether 150ml (the tetrabutylammonium bromide as a reaction 
catalyst is contained 0.1 mmol) was heated at 100 degrees C as a <** 
stabilizing -treatment (D)> component, and after being immersed for 2 minutes at 100 
degrees C, ultrapure water washed the refractive-index pattern on the silicon substrate 
formed here as mentioned above and a glass substrate for 1 minute. Subsequently, 
Canon Not using the filter, 4.5 mW/cm2 performed re exposure processing for 1 minute 
to the whole pattern surface by PLA-501F, it heated for 10 minutes at 200 degrees C in 
oven further, and stabilizing treatment of a refractive-index pattern was performed. 
[0336] The refractive index of the low refractive index section and the high 
refractive-index section was measured like the above-mentioned ** about the 
refractive uidex pattern on the silicon substrate which performed stabilizing treatment 
by the <assessment of ** refractive -index and transparency> above. A result is shown in 
a table 4. Moreover, transparency of the low refractive -index section and the high 
refractive-index section was measured like the above-mentioned ** about the 
refractive index pattern on the glass substrate which performed stabihzing treatment. 



A result is shown in a table 4. 

[0337] It is Canon about the refractive index pattern on the silicon substrate which 
performed stabilizing treatment by the <stability assessment of ** refractive -index 
pattern> above, and the refractive index pattern on a glass substrate. Not using the 
filter, 4.5mW /of exposure processings for 30 minutes was performed cm to the whole 
pattern surface 2 by PLA-501F, and acceleration processing of radiation irradiation was 
carried out. About the refractive-index pattern on the silicon substrate which performed 
this processing, the refractive index of the low refractive-index section and the high 
refractive -index section was measured hke the above-mentioned A result is shown in 
a table 4. Moreover, transparency of the low refractive index section and the high 
refractive-index section was measured like the above-mentioned ** about the 
refractive-index pattern on the glass substrate which performed stabilizing treatment. 
A result is shown in a table 4. 

[0338] The crack existence of a refractive-index pattern was checked like the example 1 
about each before and after <assessment of crack initiation before and behind ** 
stabilizing treatment> stabilizing treatment. The result was shown in a table 3 and a 
table 4. 

[0339] As an example 19 (A) component, the temperature of BEKU [ in / for a compound 
(A- 12) / 50 weight ****** and process ** (formation of a refractive-index pattern) ] after 
exposure was evaluated like the example 18 except having carried out as given .in a 
table 4 in the class and stabilizing treatment temperature of the (D) component. [ in / it 
carries out as given in a table 3, and / process ** (stabilizing treatment) ] The result was 
summarized into a table 3 and a table 4. 

[0340] As an example 20 (A) component, the amount [ in / for a compound (A-l) / 50 
weight ****** and process ** (formation of a refractive index pattern) ] of radiation 
irradiation was evaluated like the example 18 except having carried out as given in a 
table 4 in the class and stabilizing treatment temperature of the (D) component. [ in / it 
carries out as given in a table 3, and / process ** (stabilizing treatment) ] The result was 
summarized into a table 3 and a table 4. 

[034l] As an example 21 (A) component, a compound (A-8) as 50 weight sections and a 
(C) component N-(2-nitro benzyloxycarbonyl) p3a"rolidine 5 weight ******, The amount 
of radiation irradiation in process ** (formation of a refractive -index pattern) was 
evaluated like the example 18 except having carried out as given in a table 4 in the class 
of (D) component [ in / it carries out as given in a table 3, and / process ** (stabilizing 
treatment) ]. The result was summarized into a table 3 and a table 4. 
[0342] It evaluated like the example 18 except having carried out the amount of 



radiation irradiation in process ** (formation of a refractive-index pattern) as given in a 
table 3, using the 4-phenylthiophenyl diphenyl sulfonium TORIFUROROMETAN 
sulfonate 1 weight section as an example 22 (C) component. The result was summarized 
into a table 3 and a table 4. 

[0343] It evaluated like the example 21 except having carried out the amount of 
radiation irradiation in example 23 process ** (formation of a refractive index pattern) 
as given in a table 3. The result was summarized into a table 3 and a table 4. 
[0344] 
[A table 3] 
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[0345] 
[A table 4] 
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[0346] However, in a table 4, the notation of the (D) component expresses the following, 
respectively. 

D i; phenyl glycidyl ether (lOmol% tetrabutylammonium bromide addition) 

The 1% water-solution D-3;3 phenoxy propylene sulfide of D-2;p xylylene diamine 

(I0mol% tetrabutylammonixim bromide addition) 

[0347] as an example 24 (A) component - a compound (A- 11) - as 50 weight sections 
and the (B) component • ladder-like poly silsesquioxane GR650 (Showa Denko Make -) 



2-(4-methoxypheny)-4 and 6 bis(TORIKURORO methyO s triazine as 50 weight 
sections and a (C) component for weight average molecular weight 8,200 One weight 
section, As a (D) component, and the bisphenol A diglycidyl ether 10 weight section 
After making it dissolve in diethylene- glycol ethyl methyl ether so that the whole sohd 
content concentration may become 20%, it filtered with the membrane filter of 0.2 
micrometers of apertures, and the solution of a refractive-index variability constituent 
was prepared. Each assessment of a refractive index and transparency was performed 
in formation of a paint film, formation of a refractive index pattern, measurement of a 
refractive index, assessment of transparency, and a hst like the example 18. 
[0348] <** stabilizing treatment> The refiractive -index pattern on the silicon substrate 
formed as mentioned above and a glass substrate was heat treated for 2 minutes at 150 
degrees C (temper^ature to which the (A) component does not cause decomposition etc. 
and the (A) component and the (D) component react). Subsequently, Canon Not using 
the filter, 4.5mW /of re exposure processings for 1 minute was performed cm to the 
whole pattern surface 2 by PLA-501F, it heated for 10 minutes at 200 degrees C in oven 
further, and stabilizing treatment of a refiractive index pattern was performed. 
[0349] Not using the filter, 4.5 mW/cm2 performed radiation irradiation for 1 minute to 
the whole pattern surface by CanonPLA-50lF, and it heated for 10 minutes at 200 
degrees C in oven farther about each refractive-index pattern which performed 
stabilizing treatment by the <** re-exposure and heat-treatment> above. 
[0350] About the refi-active index pattern on <stabihty assessment after ** re exposure 
and heat-treatment> re-exposure, and the heat-treated silicon substrate, like the above 
<measurement of ** refi-active index>, the refiractive index of the low refractive-index 
section and the high refiractive -index section was measured, and the stabiUty of the 
refractive index to re-exposure and heating was evaluated. Moreover, about the 
refi-active-index pattern on re exposure and the heat-treated glass substrate, like the 
above <assessment of ** transparency>, transparency of the low refractive index 
section and the high refractive index section was measured, and the stability of the 
transparency over re exposure and heating was evaluated. A result is shown in a table 5 
and a table 6. 

[0351] The crack existence of a refractive-index pattern was checked like the example 1 
about each before and after <assessment of crack initiation before and behind ** 
stabilizing treatment> stabilizing treatment. The result was shown in a table 5 and a 
table 6. 

[0352] As an example 25 (A) component, the temperature of BEKU [ in / for a compound 
(A- 12) / 50 weight ****** and process ** (formation of a refractive-index pattern) ] after 



exposure was evaluated like the example 24 except having carried out as given in a 
table 6 in processing temperature [ in / it carries out as given in a table 5, and / process 
** (stabilizing treatment) ]. The result was summarized into a table 5 and a table 6. 
[0353] As an example 26 (A) component, the amount [ in / for a compound (A- 13) / 50 
weight ****** and process ** (formation of a refractive index pattern) ] of radiation 
irradiation was evaluated like the example 24 except having carried out as given in a 
table 6 in processing temperature [ in / it carries out as given in a table 5, and / process 
** (stabilizing treatment) ]. The result was summarized into a table 5 and a table 6. 
[0354] As an example 27 (A) component, a compound (A- 14) as 50 weight sections and a 
(C) component N-(2-nitro benzyloxycarbonyl) pyrrolidine 5 weight ******, The amount 
of radiation irradiation in process ** (formation of a refractive index pattern) was 
evaluated like the example 24 except having carried out as given in a table 6 in 
processing temperature [ in / it carries out as given in a table 5, and / process ** 
(stabilizing treatment) ]. The result was summarized into a table 5 and a table 6. 
[0355] As an example 28 (D) component/ it is 1 and 4-bis(4, 5-dihydro-2-oxazolyl) 
benzene. The amount of radiation irradiation in process ** (formation of a 
refractive index pattern) was evaluated like the example 24 using 10 weight sections 
except having carried out as given in a table 6 in processing temperature [ in / it carries 
out as given in a table 5, and / process ** (stabilizing treatment) ]. The result was 
summarized into a table 5 and a table 6. 

[0356] As an example 29 (D) component, it is 1 and 4-bis(4, 5'dihydro-2-oxazolyl) 
benzene. The amount of radiation irradiation in process ** (formation of a 
refractive-index pattern) was evaluated Uke the example 27 using 10 weight sections 
except having carried out as given in a table 6 in processing temperature [ in / it carries 
out as given in a table 5, and / process ** (stabilizing treatment) ]. The result was 
summarized into a table 5 and a table 6. 
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[0358] 
[A table 6] 
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[0359] They are 50 weight sections and ladder-like poly silsesquioxane GR650 about a 
compound (A- 11) as an example 30 (A) component. After dissolving the 
4 phenylthiophenyl diphenyl sulfonium TORIFUROROMETAN sulfonate 1 weight 
section in diethylene glycol ethyl methyl ether as 50 weight sections and a (C) 
component so that the whole solid content concentration may become 20%, it filtered 
with the membrane filter of 0.2 micrometers of apertures, and the refractive -index 
variability constituent was prepared. 

[0360] After using the spinner on the <formation of paint film> silicon substrate and 
applying the above-mentioned solution, it prebaked on the hot plate for 2 minutes at 
100 degrees C, and the paint film of a refractive -index variability constituent was 
formed. <Formation of a refractive-index pattern>, <stabilizing treatment>, 
<measurement of a refractive index>, and <assessment of transparency> were 
performed like the example 18. 

[0361] Each voidage of the low refractive-index section of the refractive index pattern 
formed by the <measurement of voidage by the mercury porosimeter> above and the 
high refractive index section was measured using the mercury porosimeter (auto pore 
9200 by Shimadzu Corp., the 34A of the minimum measurable apertures). 
[0362] They are a product made from COULTER, and OMNISORP about hole 
distribution of the low refractive index section of the refractive index pattern formed by 
the <hole distribution measurement by BJH method> above. 100/360 It measured by 
the BJH method using SERIES. The number of pores lOOnm or more is shown in a table 
8. 

[0363] In transmission electron microscope observation, the number of with a 
lO micrometer diameter [ in / for each diameter measurement of a hole of the low 
refractive -index section of the refractive-index pattern formed by the <diameter 



J 



measurement of hole by electron microscope observation> above and the high 
refractive -index section / the observation range of arbitration / diameter lOOnm or more 
per two ] holes was measured. <Assessment of crack initiation> was performed like the 
example 1. The result was shown in a table 7. 

[0364] It evaluated like the example 30 except having carried out the class and 
stabilizing treatment temperature of the (D) component as given in a table 7 as an 
example 31 (A) component. [ in / for a compound (A- 12) / 50 weight ****** and process ** 
(stabilizing treatment) ] The result was summarized into a table 7 and a table 8. 
[0365] As an example 32 (A) component, the amount [ in / for a compound (A- 13) / 50 
weight ****** and process ** (formation of a refractive index pattern) ] of radiation 
irradiation was evaluated like the example 30 except having carried out as given in a 
table 7 in the class and stabilizing treatment temperature of the (D) component. [ in / it 
carries out as given in a table 7, and / process ** (stabilizing treatment) ] The result was 
summarized into a table 7 and a table 8. 

[0366] As an example 33 (A) component, it evaluated like the example 30 except having 
carried out the amount [ in / for N-(2-nitro benzyloxycarbonyl) pyrrolidine / 5 weight 
****** and process ** (formation of a refractive-index pattern) ] of radiation irradiation 
as given in a table 7 considering the compound (A- 14) as 50 weight sections and a (C) 
component. The result was summarized into a table 7 and a table 8. 
[0367] 
[A table 7] 
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[0368] However, in a table 7, the notation of the (D) component expresses the following, 
respectively. 

D'4; phenyl glycidyl ether (lOmol% tetrabutylammonium bromide addition) 
1% water solution of D-5;p-xylylene diamine [0369] 
[A table 8] 
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[0370] Example 34 (production of GI mold optical fiber (l)) 

(A) As a component, it is [ 50 weight sections and ] ladder-like poly silsesquioxane 
GR650 as a (B) component about a compound (A-6). 50 weight sections, (C) As a 
component, 4 -phenyl thiophenyl diphenyl sulfonium trifluoromethane sulfonate 1 
weight section, Furthermore, as an ultraviolet ray absorbent, the 2-(2-hydroxy - 3, 
5-bis(alpha and alpha-dimethylbenzyl) phenyl)-2H-benzotriazol 1.5 weight section was 
dissolved in the methyl ethyl ketone so that the whole solid content concentration might 
become 70%. It extrudes in 1 m/min after degassing from the exit hole whose aperture is 
1.0mm, using this solution as an undiluted solution of a fiber, the fiber injected - 
250mW ultrahigh pressure mercury lamp (the spot cure by USHIO, INC. ") i line 
illuminance - 6.7 mW/cm2 so that an optical exposure may be performed for fiber at 
homogeneity and a fiber may be heated for 5 seconds in 200 degrees C using the ring 
type light guide made from Japanese Py Eye (bore of 55mm) after that firom the 
perimeter of fiber The fiber was heated having used exposure width of face of an 
infrared lamp as 10cm. 

[0371] Many acids near a fiber front face generated from the (C) component by 
performing an optical exposure fi^om a perimeter were distributed, and produced GI 
mold optical fiber of distribution with which it applies to a perimeter from a medial axis, 
and a refractive index decreases to parabolic by decomposition of the (A) component 
being fiu-ther missing from the interior from near a front face with heating, and 
decreasing gradually. When measured with the interference refractometer, maximum 
refractive index difference deltan of a core and a perimeter was 0.09. 
[0372] Example 35 (production of GI mold optical fiber (2)) 

(A) As a component, GI mold optical fiber was produced for the compound (A- 5) like the 
example 34 except **** for 50 weight sections. When measured with the interference 
refiractometer, maximum refractive-index difference deltan of a core and a perimeter 
was 0.11. 

[0873] Example 36 (production of GI mold optical fiber (3)) 

(C) As a component, it is 2. -(4-methox5^heny)- GI mold optical fiber was produced like 
the example 34 except having used the bis(4, 6-TORIKURORO methyD s triazine 1 



weight section. When measured with the interference refractometer, maximum 
refractive-index difference deltan of a core and a perimeter was 0,09. 
[0374] Example 37 (production of a GRIN lens (l)) 

The GRIN lens with which it applied to the perimeter from the core, and the refractive 
index was distributed continuously was obtained by cutting short GI mold optical fiber 
produced in the examples 34-36. 
[0375] Example 38 (production of a GRIN lens (2)) 

(A) As a component, it is [ 50 weight sections and ] ladder-like poly silsesquioxane 
GR650 as a (B) component about a compound (A-2). 50 weight sections, (C) As a 
component, 4-phenylthiophenyl diphenyl sulfonium trifluoromethane sulfonate 1 
weight section, After dissolving the 2-(2-hydroxy - 3, 5-bis(alpha and 
alpha-dimethylbenzyl) phenyl)'2H-benzotriazol 1.5 weight section in a methyl ethyl 
ketone as an ultraviolet ray absorbent furthermore so that the whole solid content 
concentration may become 70%, It considered as the disc-like sample with a diameter 
[ of 2cm ], and a thickness of 5mm with the hotpress under reduced pressure. After 
irradiation equipment adjusted shutter speed so that it may irradiate with an aperture 
gradually it may extract from the wavelength of 365nm irradiated from installation and 
irradiation equipment 3 in the drawing 2 which can be freely opened and closed before 
the disc-like sample 1, and the condition which extracted the ultraviolet rays 4 of 2 the 
illuminance of 30mW/cm, and shut 2 thoroughly in 5 seconds and 2 may be opened as 
shown in drawing 1 , and it ended an exposure after 5 seconds, it carried out BEKU 
after exposure for 2 minutes at 120 degrees C The disc like optical Plastic solid with 
which a refractive index becomes high continuously to a periphery was acquired from 
the core by this. The refractive-index difference was 0.08, became a GRIN lens with 
concave lens ability, and showed the possibility as a lens for nearsightedness spectacles. 
[0376] Example 39 (production of a GRIN lens (3)) 

It carried out like the example 37 preceding paragraph, and the disc-like sample was 
obtained. It was made the structure in which light carries out incidence to this only 
from a side face where the cylinder up lower part is shaded, the exposure was performed 
for 250mW ultrahigh pressure mercury lamp (the spot cure by USHIO, INC., i Une 
illuminance-6.7mW/cm2) for 20 seconds using the ring type light guide made from 
Japanese Py Eye (bore of 55mm), and BEKU after exposure was carried out for 2 
minutes at 120 degrees G The disc like optical Plastic solid with which a refractive 
index becomes low continuously to a periphery was acquired from the core by this. The 
refractive-index difference is 0.08 and obtained the GRIN lens which has convex lens 
ability. 



[0377] Example 40 (production of GI mold optical waveguide) 

(A) As a component, it is [ 50 weight sections and ] ladder like poly silsesquioxane 
GR650 as a (B) component about a compound (A-2). 50 weight sections, (C) After 
dissolving the 4-phenylthiophenyl diphenyl sulfonium trifluoromethane sulfonate 1 
weight section in die thy lene -glycol ethyl methyl ether as a component so that the whole 
solid content concentration may become 40%, It filtered with the membrane filter of 1.0 
micrometers of apertures, and the solution (S i) containing a photosensitive 
refractive index variability constituent was prepared. Moreover, the ladder-like poly 
silsesquioxane GR650 (weight average molecular weight 8,200) 10.0 weight section 
currently used of the (B) component and the solution (S-2) made to dissolve the 
SI-L150(3 Japanese Federation of Chemical Industry Workers' Unions make) 1 weight 
section in diethylene glycol ethyl methyl ether as a heat acid generator so that the 
whole solid content concentration may become 40% were prepared. 

[0378] After applying the solution (S-2) by the spin coater on the front face of a silicon 
substrate and drying it for 10 minutes at 70 degrees C first, the exposure was performed 
for the ultraviolet rays of the wavelength of 365nm, and illuminance 4.0 mW/cm2 on the 
whole surface for 5 seconds, and the lower cladding layer with a thickness of 10 
micrometers was formed. Next, after having applied the solution (S i) by the spin coater 
on the lower cladding layer, making it dry for 10 minutes at 70 degrees C and forming 
an interlayer with a thickness of 10 micrometers, the ultraviolet rays of the wavelength 
of 365nm and illuminance 4.0 mW/cm2 were irradiated for 10 seconds using the photo 
mask which minced the optical waveguide pattern with a width of face of 4-20 
micrometers. Then, BEKU after exposure was carried out for 2 minutes at 120 degrees 
C. In this case, an unexposed part serves as a core part and the exposure section serves 
as a flank cladding layer. After having applied the solution (S-2) by the spin coater 
subsequently besides, making it dry for 10 minutes at 70 degrees C, forming an up 
cladding layer with a thickness of 10 micrometers and irradiating the ultraviolet rays of 
the wavelength of 365nm, and illuminance 4.0 mW/cm2 for 5 seconds on the whole 
surface, optical waveguide was manufactured by carr3ring out BEKU after exposure for 
2 minutes at 120 degrees C. The rate of optical refraction with a wavelength [ of the 
cladding layer of the formed upper part, a flank, and the lower part ] of 1550nm was 
1.42. On the other hand, the rate of optical refraction with a wavelength [ of a core 
layer ] of l,550nm was 1.50, and maximum refractive-index difference deltan was 0.08. 
The optical waveguide obtained here is including a photo oxide generating agent also in 
the upper part and the lower part, and diffusion of the acid generated a little produces 
the interface of a core layer and an up and down cladding layer. Thereby, as for the 



interface of a core layer and a cladding layer, refractive-index distribution has produced 
the upper part, a flank, and the lower part, and the optical waveguide obtained serves 
as GI mold. Thus, when carrying out incidence of the light with a wavelength of 
l,300nm from the end of waveguide and waveguide loss was searched for about the 
obtained optical waveguide by measuring the quantity of light which carries out 
outgoing radiation from the other end, they were 0.1 or less dB/cm. 
[0379] Example 41 (production of an optical recording medium) 

(A) As a component, with 50 weight sections, the compound (A-2) was filtered with the 
membrane filter of 0.2 micrometers of apertures, after dissolving ladder-like poly 
silsesquioxane GR650 in diethylene -glycol ethyl methyl ether as 50 weight sections and 
a (C) component as a (B) component so that the whole solid content concentration may 
become 20% about the 4-phenylthiophenyl diphenyl sulfonium trifluoromethane 
sulfonate 1 weight section, and the solution containing a photosensitive refractive- index 
variability constituent was prepared. This was applied by the spin coater on the flat 
polycarbonate substrate deposited by the thickness of 60nm by the sputtering method, 
the aluminum reflective film was dried for it for 2 minutes at 80 degrees C, and the 
refractive -index change layer with a thickness of 3.0 micrometers was formed. Then, the 
wavelengtii of 365nm performed UV irradiation of 2 for 5 seconds the illuminance of 
40mW/cm through the mask of 0.5 micrometers of pitches by track pitch 1.6micrometer, 
and BEKU after exposure was carried out for 2 minutes at 120 degrees C. The 
refractive index difference acquired between the exposure section and an unexposed 
part by this was 0.08 in 633nm, and was fully able to be read as an optical recording 
medium. 

[0380] Example 42 (production of an optical integrated circuit) 

(A) As a component, it is [ 50 weight sections and ] ladder-like poly silsesquioxane 
GR650 as a (B) component about a compound (A-2). With 50 weight sections, as a (C) 
component, the 4-phenylthiophenyl diphenyl sulfonium trifluoromethane sulfonate 1 
weight section was filtered with the membrane filter of 1.0 micrometers of apertures, 
after making it dissolve in diethylene -glycol ethyl methyl ether so that the whole solid 
content concentration may become 33%, and the solution containing a photosensitive 
refractive-index variability constituent was prepared. After applying this by the spin 
coater on the front face of a glass substrate and making it dry for 10 minutes at 70 
degrees C, it let the mask of 100-micrometer width of face pass, the exposure was 
performed for the ultraviolet rays of 2 for 5 seconds the wavelength of 365nm, and the 
illuminance of 4.0mW/cm, and BEKU after exposure was carried out for 2 minutes at 
120 degrees C. Consequently, the optical integrated circuit which has a 100-micrometer 



refractive "index pattern was able to be obtained. 

[0381] Example 43 (production of an optical diffraction grid) 

The sample of the shape of a 2cmxlcmxl0micrometer film was produced using the 
solution prepared in the example 40. The ultraviolet rays of the wavelength of 365nm 
and illuminance 4.0 mW/cm2 were irradiated at this sample. It was made to reflect by 
having made exposure light into the parallel light 9 from irradiation equipment 8 as the 
approach of an exposure, with the reflecting plate 7 put on 45 degrees, as shown in 
drawing 2 , and the sample 5 of the shape of a film on a stage 6 was irradiated. The 
interference pattern formed from the reflected light and the light irradiated directly is 
irradiated by the sample. The sample was moved in the direction of an arrow head of 
drawing at the rate of 1 micrometer/min with the exposure, and the optical diffraction 
grid which has the period of 0.5 micrometers as a result was obtained. 
[0382] Example 44 (production of a hologram) 

Dividing the parallel light of the wavelength of 365nm, and illuminance 4.0 mW/cm2 
into two optical paths by the half mirror, one passed the transparent body, it considered 
as . signal light, made it interfere with another reference beam, and irradiated the 
interference pattern at the same optical Plastic solid as an example 42. By hitting the 
playback illumination light to the acquired optical Plastic solid, the body image 
recorded with high resolution has been checked. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In case a lens is formed from the refractive-index variability constituent 
of this invention, it is the schematic diagram of the equipment for performing an 
optical exposure. 

[Drawing 2] It is the schematic diagram of the equipment for performing the optical 
exposure at the time of forming a diffraction grating from the refractive-index 
variability constituent of this invention. 
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:/Ss ry — T/u^/U'>y u: 




(2) ^Cio^^-C. M(iS i^tcnGe-C^^^ R3 
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7K^i^^. T/u^/w^. ry-/i-s. T/i^^^iym^tc 

T-*>^o ) 
UtS] 



-O-C-O-R" 



V ,0 
-0-C-0-R^°- 



.(3) 
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(3) l:i*5l.>T. R^^XXfK'^ n^ti^'tV^A^C 

ry-u^/S. r/u^/U'>y u>^S*fc^ir/^=¥y^ 
Kb 4] 



-CH — O — CH — O- 
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■CH O — 
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O— R^^ 
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(6) -1. (6) -2^yciji (6) -Bx-m^ti^m 
mxh^o ) 
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RlS / \ p18 
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i^^l^^. h;^^!^^. 7)c®e£. 

i^^&l ---eor/u^^^v'/v- 
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j^^^ 1 6 t K n ^i^r/\-^y>m. ^mm, i--6<d 

lib 8 I 

O— R^®— O ...(6)-2 

(6) -2{C;JoV>Xv R^^JiT/l-^l^^^SX-fc 

5. ) 

— NH r2°— NH ...(6)-3 

fir/i-^U'>'£x*fc 



(6) 

) 

Hki 0] 



-c— o— 



L o 
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(7) 



(7) Jc^ol/>X> K^n-XTJi-^l-^m. r/i-^\y> 
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(8) t;i*D%>T> R2*ioJ:t;^R2MiS 

&mm^. ^mi^^. B^mj^^^. tks&s. 

tfyVTJ\^^jv^^ j^^^l~6(Dt: Ki:i^C/T;i-3:^ 
X-fcl9. ^LX (C) ^*felt;Stt5^j»S'J;6s^.ik«ai4« 



(1 2) 

Ubi 2] 



(A) ^J-ft^tt^b'&ftei^J^sTlfiit (9) - 




C — hS— R 



27_ 



.(9) 



(^(9) ICi3V^X. R26 |iT/^=3^UVS^ T^/L-^l^ 
^ U^-aX*?*). R28 . R29 . R30 jaJ:tJ?R31 li^il.^* 



fi^tt-t'n^:^z:lw0^fc*llXfe^o ) 
3] 



- C — R^^- C— S— R^- 
O O 



...(10) 
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O O 
"NH-C-S-R^^-S-C-NH~r35- 



(^(11) tcjoVNT. *dJ:t/r35 fi^tb-^ftOSSz: 

\z.r/i-^iy>m. T^/i-^uvs. ry-uvs> r/i- 

0 o 



.(11) 



Utl 5] 



-0~C-S— R^^-S-C--0-R 



37- 



...(12) 



(12) lc43V>x. r^*5J:U^r37 



ut*«8] (D) ^^imr-r^yit^m. 

llS5ft«9] (D) ^^^J^^^L^UT (A) 
mc-^mt (D) ^^t^bSiJiT^^JSofcftlxDfiiJK^^^jl;! 

[f«3^:SlO] (A) ra-Wli^b-g-^. (B) v^-m 
;Ky v'/u^;^^^^1^>'. -t(^)J[jn7k5>)g!fe:foJ:t;^-=e(D3Ri 
-&i^J:t)/.^6l¥7!)-«balfmi,o^»i4>fb'&ife (A) J: t) 
t.@S4i^Hg;i^^#^»i4^b^^> (c) 
iojit^ (D) ^^^b^J^^^-r^. ^ScMi^iilB^T^^ 

^bffiB^«»twift**^^s,i*u. tK}i^x*Mm\.x^m^u 
(o^-^im (D) ^5>«?i4^b^i^ (A) ^^js^uje)-^ 

(A) 5>«tt<b-&ife. (B) 

^m^^fj^^ut^hm^i\>K-^^mmt'^m (a) 
t>^jf^/5^fi^^#^^^i±{b^i^^i:o^ (c) mmMU^ 

^Urftlti^^RSJtLfcm. (D) ^^{b^JT-^^UT 

mn^^<o (A) ^mmt-a^^^ (d) ^;^^b^j<i:^ 
[i»^^i2] (A) ^mmt^^. (B) ^^-31 

^^X^fj:i>mi)^i^mtIivKo^mmt^^ (A) J:t) 
t>®!fr^*5i&i.>^5>«&^b'&«?*5j:0? (c) ^WcMf^^ 



1 1 fcii 1 2 (cia«(D:^&o 
[S»*«14] 8i*«lO. 11. 1 2^fc(i:i 3l;i 

[If 161 mi 2 ^« J: ti t /J^ ^ I >3^ii 
IIS*^17] fS^^.io. 11. I2^fc(il3lr: 

30 [^HJ(Df^^/£Ui§q] 
[00 0 1] 

[0 0 0 2] 

(Dmmi'iimi^x:k^h\ ^(DXo^j:mti.xm^&m%: 

[0 0 0 3] /^io. :i:zxmtRmi^^m^mi$.mt^t 
mmm^^^Lx\^^^^ (i^r, GRiN^t^^j^i^ 



(5) 
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[00 04] GR I Nyt^mfm^i. ^mx(D^^^m 

fc. U>'X^'-e®5f^;i^iS^6l3l;i^^bLfc:GR I Nl/V 

[0 0 0 5] ±m(DXofj:GK iN^mfizmi^<Dm^:^ 

;t im^^T-fc ^ t / - ^ >^ y - 4* ^ 
^ o«g ^a^Kjlc^J-fli $ii:6C<i:(;iJ:oXGl ®^ >^ 
r-<^^-^#'5*&*W^¥9-l 3 3 8 1 3#<ii$R. 
8-336911 4#r?^¥ 8- 3 3 7 6 0 

9^<i^$a. 4#r?3¥3- 1 9 2 3 1 0-^^^. rn^^s- 

6 0 9 3 1 -^{i^n. WO 93/19505 mm<^m^W^ 
{d:m.iSXim0 9 4/0 4 9 4 9 fflBg^M^l^i^^lCM 
^^tLTl^^o ^^c. #§^Bg6 2- 2 5 7 0 5-^f^|g!ff 

^T'^fi-g-^-^S r t d J: t) G I SO m 5/ Kt»t?fe^^Ji^ 

h\^m^^7- 5 6 0 2 6 ^<c^m^%Rft>'\^(D'umm^ 

BS:AOct3j;it£«fc^ii:. BCDm^^^^MfAl^ti'^. % 
XA t B ^Rit^^'^mix^^^i^n^^^^^^ t-XVN 

[0 0 0 6] *yt^lt*t3iSH;lOl^T<OGR I N3fe^J*fl^ 

XG I ^ci >>r K^-r^::^^feT*^5o 

[00 0 7] GRINU^/Xti. ±ai(D^rfe^, 
:y Ko^ 9 u:/X^^O)fe^^J^f*:|c:oV>TSffl-r;|x*^|S3 

[0 0 0 8] ^fcM^Lfc3felElW^^. 

i>zt\zx^xmmmmti:mmi.. ^tiBum^^t-r^ 

t^mt'^^^W-i -9 2 3 1 3#4^^^^j^if■cga^^i^-C^^ 



mm\zit^m't^::.ti)*-^m^9-i 7390 i-^<z:$^(;i 

th^m^m^^^-X^ ^(^S::k®ST^M;^>5itv^^v^o. 0 

0 1-0. 02m&x^r>. *#^ti^<?5BSih^iiiss(D^ 

[0 0 10] ^fc. -^®^^5^^^?i^^Ufc^. ®iT 
[0011] 

[0 0 12] -f-z^t?-^. i^Pt<ommm 

[0 0 13] ;*:^P>^cDtec^@«jfl. 

C t t^X^ K^i^ yy^ <^/j:v W^-fbd^pJIBTfe 

[0 0 14] ^w^^(o{^<D^m-t.^ imwm\zx'o'^ 

[0 0 15] *^0^£OteO@6t*i. *:^PjO±ISm^^ 
[0 0 16] *^P^(0_LI2 

[0 0 17] :z^^?BOS?5lcfiii(DaW*3j:t/?iLfelieAT 

40 (OlftB^ ■h^h'^^ih Mz flhbo 
[0 0 18] 

[KjaSrfi¥J*:i-'5fcJ?)<7)^®] *^PJ(c J:ttrf. 

(B) ^i?^— S^y v'/^-fe^^^^i^>'v -^Et^^^DtK 

mt^m (A) hmmmit-^\^^^^mt^^. 

(C) ^ScM,^^^^):Jo^J:tJ^ (D) 
50 [0 0 19] :^mm<0±UU^i3XXJ^^l'^A'X. S2(r, 
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(A) ^mmt^^. (B) 7^-^:d^y '>/V--fe>^=3r;2i- 

hmi^thK-o^mmt-^^ (A) ^^-hmtfr^tm^^^ 
^mmt^m. io mM^^^^mm^^v' (d) 

m^m^i^. ^)cv^-ciDfl:UT*^^§^sco^^'^k^J (d) 
t^m^^it^^ (A) ^Kf&^i^^^^t^wi^t-r 

[0 0 2 0] :^^m(D±te.Be^^xm^i^\t. mi^. 

(A) ^i-^tt^L-^^. (B) y^~--m^^Vi^^\^±:^^:t 

biijmjLo^j^istt^b'&fe (A) x^i^mmmt-m^^ 

6^m\^it'^^^^^ (C) ^iSSkM.M^^'^^J^^^i-^S 

MUfc^. (D) ^^-(b^JT'^SUT^S^glScT^ (A) 
^m^it^^%: (D) ^^^bSiJ^RIi^-^bi^^-^Sr^* 

US: ^ -r 5 S^^/-?^ - J: o T ^ tb5o 

[0 0 2 1] :^mm(o±t^B^^xxfmM.a. m^K. 

(A) ^Wtt^b'&Jfe. (B) y^-m^Vi^/i^:^^:t 

hmitthK-::>^mmt^^ (a) t^®Sf^/&^<B:V^|^ 
5>^i4<b'a^i^:b^J:0^ (C) ^;^tt^^»^J^^^-r6® 
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So 

[0 0 2 6] (A) 6^mmt^m 

(A) (Dm&^^^^M^^. *[T^L<m 0 0- 

5 0 0, 0 0 0. $f>i;iS?^b<(ii 0 0-3 0 0. o 

0 0T*fc6o 
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(5) 



[0 0 3 7] (5) \Zi5\^^X. R^MItK^I^^. T 

[0 0 3 8] 



-CH — O— CH O- 
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NH R2°— NH ...(6)-3 
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..,{9) 



[0 0 5 2] (9) l;l^^v^x. R2Mir/u^i/>^ 
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[0 0 5 3] 
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[0 0 5 5] 
Ub2 9] 
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[0 0 5 7] 
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— i-'^^Sx T/v-^ui^ry — u-^^T/i-^u^^is. T/i-^ 
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[0 0 5 9] 

['(b3 1] 
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...(13) 
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R^J tiai^lil^a^illCTK^J^^. ^^^l-6C75®i^T/^ 
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-[^ti3 2] 
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R« (i5:i>(;i3i:&l;^7Xmi^.^^. i - 6 (om^Tix^ 

^/uS^yh*i6'-l OfDT y-zi-S^^b. R=*<>. 

R" , R52, R53^ r54^ r55^ R^^ J: tJCR57 (j^^^v ^ 

^^'Xv'i-Ss T/^^/^^:4-^^x/^s. ry— /I'S. '>T 

SO2-. -co-. -COO-. -OCOO-. -c 

m-^fa^-o (r^N 2-^.T^u^i.XR^Mii^^^ 

l~6«0@1^r/l-=3p-yWSXfo^o ) 

[0 0 6 3] iiE^xcory-uvs^ Lxji. -^n^' 

*?il;ttfTiB^ (1 5) X^^tt6«it;&>^Jf 
[00 6 4] 
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Ut3 3] 




[0 0 6 5] (rrT% -R^Ml5:i/M;i3SSH;^7Km 

-OCOO-. -CH2-^fc|:i- 
C (R«M 2-^^b-^LTR67 (lg$*SS:i-6<^ffli;t 

loo 6 6] ±IS^TCOT/^^/l^v'y l-'^^Si: UTH. 
Sv>lc^S:lw. m^l-iT^^ (16) «^^-r«3td52^tf 

10 0 6 7] 
Ut3 4] 




[0 0 6 8] (rrT% R«8. R^. R™:j3j:tJtR7i 

10 0 6 9] ^m^XCDTJl-^^^V^^^i^^^^tL^X 

(1. sv^i;i^ivz:ic. «^»I;tt^Tfs^ (1 7) ci^-rSjt;^^ 

10 0 7 0] 30 

Hbs 5] 




[0 0 7 1] (wCT% R". R"s R^^ *3J;TJ5R" li 

^fciij^^^6~i oory-zus^^u. AMi-o 

0 7!)^l<^)SSc^^ip-t-o ) 

[0 0 7 2] ±|S^ (1 6) ^XXJf^ (1 7) {:i^\'f^r 40 

1. 2-:3^^i/^^. 1. S-h^T^^l^ 
1, 1 o-x;*7 7*^i^>^^^if ^ 

KSs >/»-;&7'hS. r/p3^i^S. f^:^-Tyi-:¥/uS. 
[0 0 7 3] ±i^^Tor/^=^/^fi. T/i-=i =3f->iE. ^ 



[0 0 7 4] ±l5^T<OTy — /V-S^ b-CJi. SV^tC?* 
S ^ t' :7 -/uS4b^ J; t/ - tt e> (7?7X^l^'^-d>J^lgm 

^mw^^. imm. ^/\^i3^vm. r/w=i:¥i/s. 

[0 0 7 5] ±IB (6) - 1 joJ:0« (8) {^^Vf^mm 
/l-S. i -:7'nfc'/l-S. n-y^/l-S. i -y^/l-S> 

[0 0 7 6] K^Sl-6 0T/P3^v'/PS|i. iS^lS 
>^h:¥'>S. s e c-^^h^^v^S. t 

[0 0 7 7] ^^ia:l-6 0T/l-^/U^:d-Sti> 

n-y^/^f':^S^ i sec 
~:/^/U^:^S. t-y^^/l-^^S. n--<>^^/i-5^^ 

[0 0 7 8] mmmi-e<Dy^a^:y^tTJ\^^J\-mt L 

2- :^^ciuai^yuS. 3-;^^ n2a:/D tr/l^S, 

OT^^/l^^^/V-S. 4 - D n y ^/l-S, 2-^5^DP7t 

a^^i^/um. 3-^nn7«^/l-^V^/l-S. 

3- yD^>?<^>'^y^/^S. 2 -yp^j^^yi-T'D fcVu 
6 3-:/p^;^^/^'<^^^>'^ 
4 ->^ci^7<^/1'-<v5^/pS, 2-yo^3i^/w:/ 
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[0 0 7 91 ^mWi:i^e<Dy^ti^iyitr/i^=i^i^/u^ 
t LT«i. -Pfl;tl^ h y :77i.^D;^ h^i^m. ^i^^z^jv 

1 — ocj^^ypcji h^v-Sx 4-i5'C3n>^h 
Sx 3-i5'nn;^f^/U^i/^/U:^:3f-'>2^ 4-t^^on7< 

^T'h^^i/S. 2~yD^p<f^/Uy^n7K:¥i/£. 5-:/ 
^v'Sx 3-yD^^5^/u^:/f^/p^^>S, 4-:^o 
[0 0 8 0] ^^^l-'6cO/Nn>/V<bTyW^/i-^;2i-S 

/\^':f^/\-^ir^^ >^Ci^;;t^/U^;^S, 2 - :;?"cr <=e^5^ 
/uni^/i.^:^S, 4~::^t3^7'^/Pf^:^S, 2-:/ci^ 
-:/p^p«^/^y^/u^3i-S, 2-:/p^:ii^yP:/o f 

[0 0 8 1] ^^SSl—etDt Kn^ev'T/l-^r/uSi: U 
Til. if9;tl^t Ko^S^T^ ^/i-S. 2-t Kn=3ev^3if^ 
/i-S. 3-h: Koaei/T'D tVuS. 1 - 1: :^v-7( ^ 
yU3i^/VS, 4 Kt3=¥v'::/f^/V'S. 2-t:KD^-> 
;/f^yU7'D tVt-S. 5-t: Kd^v/-<^^^/uS. 3-t 

4- 1 Kp^^v^;^^/^-^^^^^/^^. 2- 

[00 8 2] ^^&l~6(0>/u;?7:r hT/u^yuS^U 
TJi. ^^rf^yW;?;^ h;^^yl-S. 2 ~;»«yl'^:7^ h:i:^ 



yWicf^yUK. 4->/W;?7 7'hy^f">rl.S. 2-7«/V7t7 7'h 
y ^yP:/o tVi-S^ 5-^yU;i7:/h-<v^/i-S. 3-;^ 

/^^s 6 -;?«>'W^:^ h--^v-/US. 3~;//i-;i737' 

4 - p< yu;^ h 7f f^/u-^^'f^/i-S. 2 - 

[0 0 8 3] iK^mi~6 0b Kn:3f'^>r/l-=3^v'/uS 
tUTfl. 'Mx.tft KD=ari/;?< h=¥'>^. 2-t Kn^ 
i/oihari/S, 3- t Ko^Sri/^D^^ri/S. 1 - fc: K 
10 n^af.v'^^/mi 4 Kci=¥'>77' |>:3j^*>£, 

3-fc: Kn^ >y ^yuy 2 
- t Kn^->^^yU>^n7K^i/£, G-tKn^v-^^ 
v^yl-;r^i/S. 3- t Kcr^'>;^^/i-'<>^f^/i-;?i-^i/ 
4- t Kn#i^p<^/U'-<V^yU:r^'>aS. 2 - t K 

[0 0 8 4] m,m^l^Q<D^jV:^yVTJ^^^Ji^^:tm 

/i-5^;?i-g. 2-7</W';«7:7"h^f^>'^77'o t:Vu^;d-g. 5- 
p«/w;jS7y^ h-<>-^/i-f^;si-S. 3 - p< yu;^ it' h ^yu-:/^ 
/L-^:d-S. 2 -^yu;^>^h^^/^:7'n tVP^;?}'^. 6- 
h-^^v^yi-f^;^^. 3 - p« /U;^ 37^ h p< ^/w-<> 
4-7«/i-:j?7>^hp<^/i--<>^^/u^;?|-S. 2 
- ^ /w;;?; rT' h ^i^yp^^^yu^^hS^Sr^jf -5 ;:: ^ ;5ST't 

[0 0 8 5] g$miS6'-l Otory-zv^Xt UTIl. 

30 1 —ry^ji^m^^m^if'^^tt^x^^^ 

[0 0 8 6] ^^ic7-l 1 (DTy^^^/^mt UX(1. 

:7^yU;^^yUg^^^(f5Cli:^5T'#5„ 
[0 0 8 7] :*;^PJ|;i*3tt6±iS^ (1) - (7) T-^ 

[0 0 8 8] -LiB^ (1) x^ip^^^6^tii^*'r5'^b 

'^ifecoSSjt:^feH. PolymerBull., 1. 1 
9 9 (1 9 7 8) . 4#§8Bg6 2-1 36 6 3 8-^-42^^. 
40 EP225, 454.US806, 5 9 7. 4- 
3 0 3 8 4 3 ^-^i^mL. ^mW- 7 -5 6 3 5 4 ^-^^^mz. 

[0 0 8 9] JtlE^ (2) T-^fc^tb5«5g^*i-5{b 
-a ^OiJ^i^i^&li^ Macromolecules 2 
9, 5529 (199 6). Polymer 17, 1 
0 8 6 (1 9 7 6) :fcJ:t/«f§flBg6 0- 3 7 5 4 9-^^ 

[0 0 9 0] ±is^ (3) T'^^D^n-smit^w-r^^ii 

-g^i^eOKi^:*^!**!. Electrochem. So 



(11) 
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1.. 133 (1) 181 (1986)> J. Imag 
ing Sci., 30 (2) 59 (1986) ioXXJ^ 
Macromol. Chem. , Rapid Comm 
un. , 7, 1 2 1 (1 9 8 6) ^iCg^^^ttTl^^o 

10 0 9 1] Jbffi^ (4) x*mf:>^t\^^mm^^'ri>it 

'tm<omm:fjm'x. ^m^f^mB. 8 9 4, 2 5 s-^p^ 

#f^Bg 62-190211 ^^A^. ^m^^2- 1 
4 6 5 4 4-S-^Ss Macromol. Chem, . 2 
3. 1 6 (1 9 5 7) > 4#MHS6 3-9 7 9 4 5-^<ii^ 

Polymer Sci., A— 1,8,2 3 7 5 io 
(1 9 7 0) . *®^rF^4, 2 4 7, 6 1 1-^0^^ 
EP41, 657. #§§Bg 57-31674 "i"^ 

^r?^Bg6 4-3 6 4 m-<^^^xxj^^m^B e-i 

7 3 4 5-^^^^i;iP?i^^ttXV^^o 

[00 9 2] ±fa^ (5) X'mt>^tL^mm^^T^it 

^ifelOKag:)^^**. Prepr. Eur. Disc M 
eet. Polymer Sci, , Strasbou 
rg, pl 0 6 (1 9 7 8) ioJ:O^Ma c r omo 1 . 
Chem. . 179, 1689 (1978) ^IwM^^ 

t^XV^6, 20 

[0 0 9 3] jiiE^ (6) xmt^^ti^mm^^'r^it 
^m<omm:^mn. Mmmw^rn 3 , 8 9 4, 253-^^ 

*Bi|#rF^3, 9 4 0, 5 0 7 ^m^^^^ Xt^^ 

g^flge 2 - 1''9 0 2 1 I'^^A^m^^^^tixy^^^o 

[0 0 9 4] ±fB^ (7) xmt>^in^mm^m'r^it 

-g'ife)0®i3S:^fe«l. J. Am, Chem. Soc. , 5 
4, 1579 (1932) . J. Polym. Sc 
i., 29. 343 (1958). J. Polym, S 
ci, . PartA, Polym. Chem. , 25, 
3373 (1958)xMacromolecule 30 
s, 25, 12, (l992).Macromolec 
ules, 20, 7 0'5. (1997).Macrom 
olecules, 21. 1925, (1998 ).M 
acromol. Chem. , Rapid Commu 
n. , 11. 83 (1990) ^l;l^^$i^Tl/^6o 

[0 0 9 5] _Lis^ (8) xm^ti^m^%:m'r^it^ 

mt. Tis^ (8) ~ ixm^tL^it^^^. 

[0 0 9 6] 
[^t:3 6] 




-.-(8)-1 



[0 0 9 7] (rCT-> R2°» . R202 . R2«» iSXtfR so 
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(O^&n^ (8) (OK^ . R23 , R24 ^XXJ^K^ X 

[0 0 9 81 ^tz.. Jiis^ (8) xm^ti^it^^i-x^ 

TIS^ (8) -2Xm^thhit^m. TIB* (8) -3 

^m^^hmiffti^imu±<oit^^t. ±fs^ (s) - 
ixm^tL^it^mt(D^m'^i^xhoxhx\^\ 
Wi^. Tia^ (8) - 2T«^tb5{t;-&ife». Tia^ 

(8) - 3T*^^tt'6{b'^Jfe. iBj:T^^ttJl^^o(di(7?^ 

±fE^ (8) -IX-^^tv^^tS'&ifeil OOSfiSPtc 
^LT. 1 0 OSfi:S5JeJLT<^S'J-&t-r'5-i:J&5T-^5o 
[0 0 9 9] 
[jb3 7] 




...(8).2 



[0100] ( c c x% R2«5 j:j:7Kmj!E^^ ti {-xmmwL 

1-1 0 <?5T/U^/^S^. R2oe . R20 7^ R2<» . R2W 

^oJ:tJ^R2io (iSv>(;i^^^lr7K^I^^='. m^^l-6(D 

KS. iK^»l-6<D 

r/u=»^i://^S. j^^^i~6 0Dr/v-=3r/i-^;^s. mm 

^l~6 0/>C2<$r*V^br/U^/^^. J^^^l-^-ecD/^ci 
>i^^^>fl:T/l-=3 mMISL 1 6 (7)/> n ^ V>(bT/W 

^^l'-6(D^/v;t7:/hr/v-^/vS. j^^Sl~6t7)t 
Ku^v^T/v-^i^^v^/i-S. j^^^l — 6 07^/1-;^:/ hT 
/u^/w^;^-^. j^^Sce—l 0<Dry-/v.S. J^miS:7 
~1 1 (DT^/i-^/vS^^^A^ fo^lSi. R2^ . R 

207 ^ R208 ^ R209 ;^J:t5R210 (TD V ^Xd^ 2 Ot^Sl Mil 

1^^\.X^iChhtm^\^X\^^^mMm.=f^t-m\^fJ:^X 
4'-7aa4:?^^UXV^Tt>J:v^o ) 
[0101] 




--(8)-3 



[0 10 2] (CC-C% R2" ioi:t^R2^2 (lHV^tC^ilL 

1 oio/^xj^:^itT Otoe Kd 
^^v-r/u^^/v-S. i^iRiSl-l 0<O^/u;&7'hT/^^/u 
jge^g[6~l 0(7)r ^^^7-1 1 <DT 

y/^^/^M. ^f^U>-;^^i/^!9igL*{iL/5>5i'-5cO 

->i^t)3SUm&355l — 5C9 l^U^^iJ^y n- 
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K) zxi^/bS, 1 — 5(7:) (jK 

60 ) 

[0 10 31 ^th^^9v<o{^<o%m.wt L-cti. m^L^it^ 

—fy^V^y'yijjVit^^^fV^MY. 2, 3-TVh^ 
ir^^':/;i7/i-7K^1h>'i'T't h\ 9, 1 0 -T >- h y ir Vv? 10 
;!b/^7^^^i^7^x t: K. 4, 4' t'^^-O-XT/Ur" t 
h\ 2, 5-v=y h=3s^i/- 1, 4-i^;^7/^7^?ari^/^T'l: 
K. 2. 2' - (:3i^U>'v^::d-:3^v') v^-^^^-XT /i-7=' t 
h\ 2, 2' - t':7:tr:i/Wv?;i7yu^^i^/U"7^h: h\ tr;^ 

(1, 1' , 3* , 1") ^ — :7^^/V-2. 6, 20 

2" , 6" --r t: Fx 2-t Kn:3e-'>^ 

i^-^^—l, 3, 5- h y K> 1, 2, 

#-55'^*lC3fiJei.±OT>'i-'rt: Ka^^-r^><b-&jfe)^^ 

[0 10 4] ^fcmbcO^b'&^OTKliilS^^^^mi 

— 10 (7)T/u=' ^v^/i-S^ 1 — 10 (7:>/^^ y >>ft: 
r/i-^/i-S. ^^^1 — 1 0(D/>uy >'>^br/^:3^v'/^ 
S. j^SSi'-'i oo>'^py>'^b;r/w^/i-f^:^-S> 

iCl-l OCOt Kn:3f v-T/l-^/i-g. ^^^1 — 1 00 30 

;ts. iK^^6-i oory-zi-s. j^m^7-i 10 

[0 10 51 JtlE^ (S) ^'^^^^^^!!^^^-^^!:^ 

Lxii, -^hyi^A. yf^i>ix(DiD^r/u;^y:&JS ; s 

-:/^/i-y f^l>A<DjD#r/i-^/i-^M{l:'&«^ ; h y ^> 
M./ h^'>'K<^*D#r/^;t7y^JKr/i-3^i/K ; n-:/ 

<^iD#4e^r>^^-e^A*g ; -:^:/f^yu;^Xi/7!>L^- 

h y r/f^/u:^X^ o^-Y K. v?^f^/^;^Xv>7 so 
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[0 10 6] ^/c. ;3?7^xf>'fi'^MK<7){-t^«^«j^ L-C 

ti. \mmty^:^. ^Mity^^. mmt^^^^^. HJ^^tr 
[0 10 7] s-^^^^ LX(i. -->^ 

>- D # /^ p y Wb3S=^J^j^^l:7K^ ^ ^ v ^ ^ ^ 
[0 10 8] ::ofi-&#:^K^-r6B?Jc{i:«Wl3:*#$ 

[0 10 9] r/W=3— /i^t LTIi. -fiRI;tt^-?<^/l-TyU3 

m:. y'x2\i':t>m. v^vy-^. y</\-^^>m. 

[Olio] ^iSi^^Ji. $ff^u<t^-2 0 ox:— 5 0 
#<os^. - 1 0 ot:-3 o*ic<o 

-r-siis^ (8) x^^th^mm^^-ri>it'^^^'^n 

■r^:itf)'^X%^o ±fe(Ofi'&RjSI-J:oX?^^ 
^ tLfc-^ ^ T ir ^ -/u^<D io tt ^ tK^^S 

it. ni-x/Hb. e^i/^^-^b^o. sKyr-fe^— /i-mm 

^^coi^®*-^^ LX^^:h.xi>6;^^ict?&oX^^5K 

[0 111] ^fc. ±15^ (9) - (1 2) X^^tt^) 

[0 112] ±iE^ (9) xm^tii>mmi:m-rhit^ 

ife<^iait*&l:i, Macromol - Chem. . Ra 
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p i d C ommu n. , 5, 151 (1984). M 
acromol. Chem, , 1 8 9, 2 2 2 9 (1 9 
88).Macroinol. Chem., 187, 25 
25 (1986). Polym. J. , 22, 803 

(1 9 9 0) m\cm^^tix\f^ao 

[0 113] ±15^ (1 0) x^m^in^mm^^'t^it 

^m<Dmm:fJ&i^. J. Polym. Sci. , 4 7, 
1523 (1993). J. Appl, Polym. S 
ci. , 35, 85 (1985). J. Polym. S 
ci. , Polym. Chem. Ed., 22, 157 
9 (1984) . J. Polym. Sci. , Poly 

m. Chem. Ed. , 14, 655 (1976) . 
J. Polym. Sci. , Polym. Chem. E 
d. . 17, 2429 (1979) ^I^IP?^^ $tuT 

[0 1141 (11) xm^ti^mm^^-r^it 

^^(OM^^:^^n. J. Macromol. Sci. — 
Chem. , A9, 1265 (197 5) ^dM^i^^n 

[0 115] ±fe^ (12) xm^th^mm^^-r^it 

^^(Om^Jj&it,F o \ym. Bull. , 14, 85 
(19 85) . Macromol. Chem. , 18 
9, 1 3 2 3 (1 9 8 8) ^dr^^^nXV^^o 

[0 116] (B) 0mmt^^ 

mmm^^wnxh^o (b) ^^i-^^ssf^n. mm:^ 
5o (B) (ommmn^n. ^mmt^m (a) 

nA-nB^O. 0 5 ... (l) 

[0 117] i^^mm\:.'^m (b) ^^-M^y 
^ f^^m-hm^i\^^o wtt?>jiia^yc:j±2aeJL±(D 

[0 118] v'/u-fe>^:¥:d-^i^>'i: LX 

Ji. TiS^ (1 8) 
[0 119] 
[^kS 9 

V 



RyO' 



RtO' 



■0- 



■Ry 
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(1 8) 



[0 12 0] (rrX. RxJilffiO:&ffiS^^L. Ry 



[0 12 1] ±!e* (1 8) JC*5l.^Tl«(0*«£t L 

v-v^/uS^^^'^^Jf ^ w ^ ;65X^ ^ w r-T/i-=3r/uS 

;&sptf?>ix. »*L<HK^|Sl'-5Xfe9. 

T/U^/i^Sli^i^Xt.. 5^feLXV^T^J:V\ Ty-/U 

ry-zi-s. ry/us. '^i^;vm(07Y.mm=^\±. ^ 

:/h£. T/u=»^v'S. f^:^r/i-^/i-S. r/u=3«-/U3^:?^ 
[0 12 2] ±ie^ (18) x«^;h.^«it^^-r^^l: 

-g-J^COliitZ^^fi. mK.a^m^ 56-157885* 
4f ^Bg 57-40526 4#§|Bg 5 8-6 

9 2 1 7-*^$R^^crJ^^$i^XV^-5o wiX^(DrtT^p"p^ 
UX*1. GR~100. GR-6 50. GR-90 8. 
GR-9 5 0 (il^JLi. BSSamx («c) M) ^S:^if6 
20 r^;ii5X#5o 

[0 12 3] (B) iSL^b UX(i±ie^ (1 8) 

[0 12 4] ±12^ (1 8) X^^HS^b 

^i6^«^j*^^lc^ft?^fcJi5)-«JcUXib^v>Xt>J:<. m 
*P ^ tt^7jc'*' i-^^^ fcfi^J-lfc UX*3i ^X t J: I \ 

30 [0 1 2 5] ^fc. m7)^^mKJ<:^^:;:xy^/^fz.\^m^K 
^S^fT9fc4i><^iagji> is^o — ioot:. ^^u<ji 

1 5 — 8 0*CXfoSo 

[0 12 6] ±fS^ (18) X^^t^e^b'^^{wOV^ 

X. ;bIi7K5>«?*3J:T^/^fc(i3ii-&^ff5it4^)07K^ UX 

[0 12 7] ^fc. 7KO^ffifili. -tlE^ (18) X^ 

9. 0. 2 5'-'3^/P<b/j:SS:. i^do. 3 — 2. 5^ 

[0 12 8] JiiS^ (1 8) xm:^t\.hit^m(Dm:^^ 
»;foJ:0^/^fcf^-&4:fT5fci60ttaE^LXtt. 

h^b-g^i^. ^mm. mwm. mm&m. mm^ 

[0 12 9] «^i^:UXffll/^b^^§^Ji^^— hft;^^ 
(o^W^mtx^xi-i. hy^h^*>-^y (Tir^/ur-t 

h-r-V) hy-n-:/n7K:3e->. (r^ 

f^yur-feh^-h) h y - i -:7^D/K^'> • ^ 

y (r-t^/UTi? h-:^- h) f'^V'. hy~n-:/h^ 
50 iy-^y (Tir^yur-t h-t— h) V. hy-se 
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Tir h-^- h) ^^5'^^> v^- sec h^v/ • t';^ 
i -rnJsK^v' • hy:^ (Tir^/i-Tir h^— h) 

^-h) ^^^-^ ^y- s e c-T" h^v- - hU;^ (r 

[0 13 0] h])=^h^->'^y hr-fe-r 

ir hTirx-- h) f^^>'. h !J - i -T'n /J^=3ri/ . 20 
(ji^/urir hTiTT^— h) hi) -n-zf 

(:3i^/urir hr-feT^— h) hD-s 

/i^Tir hrirx— h) "^^l^. v?- n -r^' h ■ tT:^ 
^i^' t';^ (:3i^/l-Tir hTiTT^— h) i/- t 30 

>rwr^ hTiTT"— h) '^t^^'x ^y-n-T/h^v" h 

y ;^ (ruf^/PT^ hTiTT^— h) ^^V-. ^y ~ s e c 

-^h) ■rh7=3e>^ (j^^/WT-fe hT-fex— h) 

^y (Tirf^/i-T'fe h^— h) h y :^ (^^^'V' 40 

h) v^yu^zii^i:^. h y-n-:/o7K^i/ • -ey (r-t 

i/-^y iT±^/\-r^ h-r- h) >^/u=i-»^a. hy 
-n-:/ h^^t-v- • ^y (r-t^/ur-fe h-^— h) c^/^=3 

— ^J'A. h y - s e c h^v^ • ^y (rir5^/UT-fe 50 



T^h-f^—h) iy/U::i=^^J^^ ^ ^ ^ ^.^^ . 

A. ^y^h=¥i/- hy><^ (Tir^/^Tir h':^- h) 
/pn-^TA. ^y-n-rT^u/J^^ei/ - hy:^ (Tirf^/l- 

hy;^ (Tirf^/i-rir h-^— h) iy/u=iz=.^ m.^ ^y- 

r^?7A. ^y- s e c-:7'h^v'- hy:^ (rir^/v-T 
h:^— h) v^/1-=i^?>a/ ^y- t -7" N^v/ • hy 
;^ (Tir^/i-Tir h-:^— h) v^/P=ir^i>A. 7"h^=^^ 

[0 13 2] hV^^h^i^ ' (m^yur^ hTirx 

— h) v?/l-3=^lj7A, h y -n->^07K^v^ - ^y 

^/ur-fe hr-feTT^— h) v^/u-n — >?i^, hy-i-:/c' 

jj^^v/'-^y (^f^/i-rir hT-fev"— h) v^yl-nr^^ 
ix. h y -n h^v^ • ^y (^f^/WTir hT-fe7^— 
h) i;?/prni=:r>i>., h y - s e c - :/ h • ^ y 

^/wrir hr-feT"— h) i^/Pr^rie^-A. hy-t-:/h 

:2fi/- ^y (rn^/i-Tir hTiTT^— h) ^ - 

h=¥i/ • t'X (in^/PT^ hTirx— h) 

— h) V?- i -y^O/K^v- • t'x^ 
/i-Tir hr-lTT^— h) v?/U=i-i>A, v^-n-T/h^i/ 

s e c h^'> • t*;^ (3::^/PTir hTiTT^— h) >^ 
/l.n-r>A. i/- t -y^ h^i/ • t'^^. (m^/^rir hT 
irx— h) ^y^ih^v/- hy:^ (^5^ 

/UTir hT-feT^— h) v^7P=i — ^y-n-:7^n2K 
^i/- hy:^ (^f^yv^Tir hT-fex— h) i^/i-=i:=^!? 
i.. ^y- i ->^n/K^v' • hy;^ (:3i^/UTir hrir 
X— h) ^y-n-r^h^'>- h y 

(m^/wT-fe hr-tT"— h) ^y-se 

c-yh=^">- hy;^ (rn^/UTir hTirx— h) v^v'i- 
=2-1^^, _ t h^i^ • hy>^ (:3i^/UT-fe: h 

r-fe-r— h) v?/u=3-i>A. 7"h7^;^ (:ji^/ur"fe h 

Tirx— h) v^/Pnr^^^i:.. ^y (T-t^/VTir h^— 
h) hy;^ (^^yi-rir hTiTT^— h) i^yi-ri::^ i^ix. 

7^— h) hy:^ (Tirf^yUTir h-^- 

h) hr^X— h) i^yl^n — [7ix^(0 

[0 13 3] h y ^ {r-t^yi-r-fe: h-:^- h) T/U^^ 
hy;^ (ai^yur-fe hr-tT^— h) r/i-5:=^?>i^ 
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[0 13 4] mmti.xm\^>hti^mwm(DMri^mti. 

xn. m:t\tmm. :7^cF fid-v^K. ^f^iy^m. ^ly^i^ 

mi. ^^-^i^m. -^y^^m. :i-^^>wt. y-riy^m. 

^yWTj^v^. 

[0 13 5] mkh\.xm\^hf\^hWim(o^^m}i\^ 

[0 13 61 Mafi:UT^t^6tt^*l*SS<^?:Sr«:^J^ 
yv?^'. t'-^yv^v-, i:-ny>', h y p< f^/i-r ^ h 20 

[0 13 7] mkh LTffii^bn.-5Mm^£i:UX*l. 
^W;tf^T>'^:=:r. TKSS^t;':^ h y A. 7k®&^b:'?7 y ^ 

[0 13 81 :ithh<o^xn. ^m^i— hit'B^^. m 
[0 13 91 ctt?>«^<k:-&!fei*iiam54T*fosi/>«2a 

[0 14 01 ^fc. M^<50{£^fi{i. S i Oalii^gU 

yh±i2^ (1 8) xm^tL^it^^i oomsm^Mi. 

T. a^. 0. 001-lOSftSlS. »*L<tlO. 0 

1 ~i oss^coisaTfc^c 40 
[0 14 1] ^^1^. ±fs^ (1 8) xm^ti^^it^m 

!^^B\^&^tl.X±'r^rji^=^-ji^m(r) 

^s^^m^n^:Ltf}mi^\^\^\ (b) ^^^ti. ^oa 

Sspi^^^s-SiijKy^^uvgiff-esGO — soo. 0 

0 0T'fc6t)Oj5i5$?^ L< . 50 0 — 30 0, 0 00"^ 

[0 14 21 (B) ^5^11. (A) f^^t (B) 
^if 1 OOSfiSlSJ^l^UT. 1 OSa§I5d>C>9 SfiSai 
T-foari:;&W^U<. 1 0fiSa;!»^b9 omfi§lS-C-fe so 
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^ztr^xr)»^i.<. 2ofiagis*^ib9ofii:ai"cfc 

h^mm\^iil-^ LV\ (B) 1 om&^^T<D 

[0 14 31 (C) j!g)feMi^1^5>^j^J • 

^mm{^m\^^hth^ (c) ®3Sfctt^^i4:$^«?^jii. ^s^^c^ 
x^^o co^-g^. (A) i^m^m^i^ti^xmrnm 

-CfiiS^cMJ^ttK^^^^PJ^^fflL. (A) ^)'«¥ttS-&f*: 
^LTi^S57^ft?tifi'&<*:^{^ffl-r^i:#lc:ii (C) ^ik 

mmi^^MMt i^xi^^wcmmi^^mm^M^^m-r^ 
[0 14 41 ±^ikMmi^m^±Mt uxfi. m^\^ 

h y D oy ^/L- s - h y Ti/:/^. i^ry— /uh — 
h'=~i^j^mm. hyry-zi-p^/i-j^^^^iNj^s. mEsr 

y^-X^^^ 

[0 14 5] ±IBh y iJ^onyf^/W- s- hDTi^l^m 
i: LT(i. ^Jx.J€2, 4, 6- hy^ (hy ^cict;7«^ 

/u) -s — hyrc^v-. 2-:7^i^/u-4, e-t';^ 
(hy iJ^Doy^/i.) - s-hyrv^v. 2- (4-^ 

nD:7j.r:^/W) -4, e-\l':^ (hy^ony^yl^) — 

s-hyrv^>'s 2~ (3-:^ Pn:7ai=i/P) -4. 6 

(hy ^nnyf^/l.) - s - hVri^-. 2- 
(2-^5' nn^j^^/W) -4, 6 - t'JX (hy^ony 

^/U) - s - hDTi^ly^ 2- (4-y h^v':7a.r^ 

/u) - 4 , 6 - 1';^ { h y o o ;^ f^/i-) - s - h y r 

c;^:/. 2— (3-y h^^eiy-y zn^/u) -4, 6-b'>^ 
( h y D ^/u) ^ s _ 2- (2-^ 

h^'>:7^=/l-) -4, 6-h:*;^ (hy^on/^/P) 

- s - hVTi>:y^ 2- (4 -;^^>'l-^:?i-:7^^/l-) ~ 
4. e-^'^ (hy i^onyf^yu) -s-hyT^^>. 
2- {3-y f^/V.^:^-7ai-/l-) -4. 6-bf><^ (hy 
^ppy^yl.) - s-hyri/^. 2- (2-;7«^/U^ 
;^77cii=^/U) -4, 6-t:'>^. { b ]) ^ o u ^/U) -s 
-hyrv?^^. 2- (4-;< h=¥^/:^7f^/^) -4, 6 
-t';^ (hy^npy^/u) -s-hyri/^^. 2- 

(3-7« h=¥v-^>^^/W) ^4, (hy^Pn 
:^^JU) - s - hVTiyl^^ 2- (2-y h^'>:^:7^ 

/u) - 4 , 6 - tr::^ ( h y ^ D o 7f 5^/1-) - s - h y r 
2- (4-7< h^>-^-;^^y/u) -4, 6- 
tf-;^ (hyi!^pp7«^/i-) -s-hyrc^:^. 2-0 
h=^'>-p-;^f^y/^) -4, (hy^o 
py^yu) - s-hyrc/:/. 2- (2-y h^i/-^ 
-^5^y/u) -4, (hy^pp^5^/u) -s 

- hVTi^l^^ 2- (3, 4, 5-hy;^ h^v--^- 

:^5^y/u) -4. e-'f;^^ (hy^ppp^^/w-) -s- 

hyrv?:/. 2- (4-^^/l-5":2|--i3-;^^y - 
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2003-246930 

30 



4, e-K-;^ (hy t^^on^ff^/i-) -s-hyri^:/. 

(hy^nn^^yu) - s-hyTv^V. 2~ (3-^ 
^/P^2h-0-;^^y /P) -4, (sy^nn 
-s-hyTi^^*. 2-f^n::i/U-4. 6- 
t'y?. (hyiJ'nnpt^/U) -s-byTv^>. 2- [2 

— (777 V- 2 --f/W) m^zi/U] -4, (h 
y^^uu^f^/U) -s-hyrv?^^. 2- [2- (5- 
:?^^/uyyl^~ 2 — f/i-) -4, 6 - t'J:^ 

(hy -s-hyri^^^. 2- [2- 

(4-vnlf^/^T^y-2-^^/^7^r^/U) =ny^=^ 

/^]-4, (hy^na7« ^/w) - s - h y T 

[0 14 6] JilEi^r y-/U3- K:^l>A:^m<i: UT 

— h> v^>^3i=^/W3— K^^7i^^^i^:7/^;^cIT/^ir^- 
— v?:7a.=./v.3— K^e?^ h y "7/1^:^-0^^ 

— iyy:xu=^/UB— h*=^i7J^-p- 

— h. v^:7iiiz^/u3— K^i^ixT'f^/u hy ^ (2, 6- 

y zt:.=^;i^B'-V=^ifJ^^^i^ji^V]) :^ (3-hy^/V';r 

->^^i^7/^;^^r/Hr;t-— h> A- ;^ V^iyy :^^J\^y 
ai^/va— K:=^'^i=^ h y y;\-:^n?^^ l^y^jvi^^^— 

4 haf-i/:7 ji;::/U:7 j:::^>rl-3— Y=^^J^ h y 

— p — h/U:3i 4— ^h^'>yai:^ 
yUy'zci^/ua— K^!>i^:/5^>'l-hy >^ (2, 6-i/:7yIx 

yU3— K^l> h y X (p D n •T'oi^/U) 

h y ^ (3- hy :7/P:?i-U;/^/W37ai— /U) 7i? 
t';^ (4- t e r t ->^^/V-:7ai::i/P) 3— K 

=^?>Ax hyy/^^^^^— t';j^ (4 - t e r t - 
y'^yp:7 jir^/u) 3— K^!^i^•^^1^:7/^;d-t3T/^'ir;^ 
— t';:^ (4- t e r t-i?^f^/^:7ai=i/U) 3— Kzii 
h y :7/U:5-ny t';^ (4-te 

r t -:/^/i-:7 3i— /u) 3— K^e^A h y :7/U:^DTir 
7"— ir:^ (4- t e r t ->^^/U:7ai::^/l') 3— K 

— t'^ (4~ter 

t -T'^/l-y 3— K^^7ixyf^/U h y (2, 

6 ~v^>'/U:rD :7ai^yu) jKu— (4-ter 
t -y^/U>^ai— /W) 3— K:^!>ix-^^V'/U h y (p 

— ^X2 ayzjL=^/i^) zKu— 1^':^ (4— tert-:/ 



^yU:7 3ii:i/U) 3— K::^l>A^^'>/^ h y (3— hy 

[0 14 71 ±fBh y Ty-/i-;^/u4xni>Aj£mi: ur 

h y :7:nn/i.;^/U7}^zii>A^^f-:7/U'::^DT 

^ hx h y :7 3i^/p;^/U7j^::^i>ix h y :7;u 

;^nTirT-— h y :7cn=:i/^;^;U7}Nz:ii> A — p — h/^ 

y^ (2, 6-i^:7/l.:2t-D7ai;=:/U) 7j?U— hy^ 
31— /w;^/^j}^=.r>A^^'>''^ ^ ^ (p— ^ on >^it=. 

:^ (3 - h y :7/P:?i-D Tf^/P^^oi^^/u) hs 4- 

p« h^i/:7 3izL/Pv?:7^=./u:^/i'^=i!>A7^ h^37/^:^- 
^7Kl/— 4 — 7^ h 3^i/:7ac:z^/^C/>'3l::l/^>?./^;}^=- 
^7i^^:3f.^^:7/^:^l37^:;^/-^^-— 4-7< h^i/^^ai- 
4-;^ h^iyy=^='/^i>y^=^/^y^/i-^=^i^J>^b]) 

20 4-^ h^':/:7ai^/Wv^ 

^l^AT'f^-/^ h y (2. 6 -v^:7/U:rD77 3in/U) 

---^v'/^hy;^ {p u uy 7j<U— 4- 

y^ (3- h y r7/U:^ci7tf^/U:7ai^/P) h> 4- 

:7ai:=:/uf^:?}-77ai— /^v?:7iii:=:/i-;^/i-jiN— byy 

30 4 — ■7ai ;=./W^:?i-:7 JI:::^/l'^^'7 3lr^/^ 

fV^:i-y zf.^jifV'y zxL =z/uysju:^=^ ^ K^^^y jv-^xi 

yP}^;- r^^A h y >^/P;rD7« ^J^VJ^^/U^-^— 4— :7ac 

Tir-r— 4 — :7:ii^/P^3h:7 3i=./Pv?:7 3i^/^;^/U' 
p — h/u:3i:^;:^/WAiN^— 4— :7ai^/W'^ 

:^:7 3:— /l-v^:7^r:i/l-JX./U7}^::i«>A:/^yUh y (2, 
6 — i^:7/l-::i-n :7ai:^/U) tJ^U— 4 — :7aL::^/U^;d- 
40 :7 3i^/^v?:7ai:=i/Ux^/UJ^:=^!> A^:^^//^ h y ^ (p — 
iJ' n 0:7 jinyU) xKU— 4 - :7 ^ ::^/Uf^::^:7 oi ^/U 
"iyy a^zz.fX.y.jv^zz-t^ J^^^^yfVV\) y. (3~hy:7/P 
itn :^^)Vy Tl^u— 4 - t KDi^iy- 1 - 

-h. 4-t Kn=¥v'-l--t-:7^uzi/u-:/;;«5^/i.;^/u 
^=.f7J>^^^-^y/i^::t^^y^^—h. 4-b:Kn^v' 

nr/uir^— 4 - t K d ^i/- 1 i/^/i-v^ 
7^^yu;^/uzJ^^!>A h V y/i^^^j^ ^ :yy^;\^:^'t'' 
50 4 - 1 Kn:^->- 1 -:^:7^ u-— /Wv?p« ^/p;^/W3i^:::i 5? 
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h y (2, 6 

7j?u— 4- t Kn^v— 1 — :h:7^^ /Ui^pt^/l. 
u~h. 4- t Kn^i/- 1 -:^:7i? 

/V;iNni>A^:3f->/l- h !^ (3- h y :7/U:^D;7t 

T J?«^/^T>•^=^^7Jx-^:af-^^:7/^;^^7^;;^.7}^^— 
h^ X ^7;^f^/^'T:/^^!>A---^i^:7/^:^c3T/Hr^- 
(2, 6-v^:7>rP:i-D7zcnyU) sKU~h> 
/UT^-^^-^M.^^iy/^h V ^ (p — ^ n C2:7ai::^/W) 

y':f'^/uT>^='i7J^ h y :7/U;^D7« ^5^:/;^/^^^^•t— 
-hs X h7>^^>'i-r>'^:=^!^A:/^/i- h y ;^ (2, 6 

j:^ i^7j^^ar->/P h y (p — ^ C3 o :7iE:r^/l^) yj? U— 

X h7:/f^/^T>^^^^A--aei//u h y ^ (3-h 
y :7/p:t-D^f^/P7 3^=^/1-) ^vv^/i^hy^ 

>^V^/U h y 7<^/^r^^::^^7J^-v.:^f.4^:7/^:^crT/Hr^- 
— -<>^v^>'H- y ;^^/UTV^^i7A h y y/l-;<}-n7< 

y y/i.:^DTirx— ^Vi:^/^!- y ;^ f'/UT^'^^ 
A— p - h/W^>'><^/^2^':^— hx h y y ^/^T 

i^ixy^/U h y (2, 6 -e/y/U::d-ny cE.^ 

y j^t^ywr^^^^^^^^^v-zi- h y ^ o-hyy/w;^ 

/uy 31— /WT h y y/i^r^oTirx— 



/l-hy;^ (2, 6 -i>y/W::?i-Dy3i::i/P) Ti^U— hs ^ 

h y ;^ (s-hyy/w-^^ci 

^:=i/U) #"U~-h, N-i/^^-:?-^ y x>'^^>'^ 
y V^^-m^/Py aim/l^rv-^^^'i*. h y y/l-:d-t3 j?« V 
h y y/i-:d~Drirx— N-'>>^-^^: y y=V 

^/I'hy;^ (2. 6 --:/y/W:^n-7a^— /w) 

20 ^ y x :/ai^/uyaL^/uT h y ;^ 

(3 - h y y/u:txi jj^ u— h^;6^^tf 

[0 14 9] U-Cfi. {J^flx. 

f^a-t Ko^i/T^^^/W^^^y-O^-p- h/^^^^;^/^ 

yl-— hy (p — h/^:3i^^^/W7}^>'^) ji;^'7^/u, f 
i3:?tfci— /u- h y ( h y y/W:d-Dp« ^ >^;:^/u^>'g&) m 

/l^^ 2, 4 — h o^^v^/U— p — h/W'-^O-^/^^ V 
gg3L;^xyK 2, 4-v?— hn^^-i^/i — \^ ]) -7 11^:^x2 
7^ ^ V'^^/W/i^^^^^y.T-/^. 2, 4 — i/— h c3^^v>/^' 
— ^ >:^/^2j>:/^ji^-7^/u, 2, 4 -i^^ hci-^:/v? 

y.x/K 2, 6 — v^:=^ h o^^^v^yU— p — hyl'^VXyU 
4^V®e^>^X/K 2, 6 ~ h c^^Vv^v'W'- h y :7/U 
:d-U7<^>';^/W'*i^g&^yvX/l-. 2, e—i^=-b^^>' 
i>fV—:^^:y7.jVi^l^^:3L7.=r}V^ 2. 
40 ^^iz/u-l, 2 -•:?-y h:3ry ^/v^Tv? K- 5 -ys/l-Tj^^/ 
^ic;^^^/^^ 2 — n h D^>^v?/u— p — h/^Div;;^/!^/}^ 
2-— ho^>i^y>- h y y/WTi-D;?^ ^ 
:/y./U7^>'g£^y.x/K 2 — h n ^^/C/yU— 
/^aJ^>'^^J^X/K 2 — ^ h ci^>'i^>'^— 1 , 2— 

D^Vi^/t'— p — h/U3i>'^/uz}x>'g£j::x-7^/K 4 — ^ 
h D^^^i/yU- h y yyU::^n ^ >';^yt'/i^ ^^K^^^ X 
yU, 4 — — h o^^^e^yU—^ V>^yU7t^V^3i;;^7^yb^ 
4-- hD'<:/i^yl'- 1. 2-:^y ^^v^Tv^K- 



(18) 
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6, 3' , 4'-, 5' -^-^^H Vx^e^ri^^i^yy :x^y io 

;^7^/K 1. 1, (p-t Kn^'>:7a.=./w) 

^/-i, 2-^:7 h:3ry >'v^rv^K-4-:^/i-2j^:/ 

[0 1 5 0] r-ttbto^b-g-J^co^^x hytJ^Dcip^^/^ 

- s - h y Tv?>^S^ 2- (3-:^nn^^r^ 

yp) - 4 , 6 - tf ;^ ( h y CI o y ^/P) - s ~ h y r 

v?V. 2- (4-;>^ -4, 
( h y ^ oci;;«^/P) - s-hyri/v. 2- (4-;^ 

^/V^:;?l-7'^^>'^) - 4, 6 - t*;:^^ ( h y ^ n HT^^ 20 

/U) -s-hyrv^V. 2- {4-p< h^^ev--^ 
D/u) - 4 , 6 - t':^ ( h y n C3 p« f^/i-) - s - h y 

Tv^V. 2-^-^0-/1^—4, 6 — t';^ (hy>>nc37< 

^/u) -s-hyrv>>-. 2- [2- (:77>^-2 — r 
/u) inx^/^] -4, (hy^DOT^^/^) - 

s-hyrv^^/. 2- [2- (5-;^^/^:7^V- 2- 
^/i.) 31x^/1-] -4, (hyi^DD>^/U) 
-s-hyTv^>-. 2- [2- (4-i^^^/^T5:y- 
2-;^^/^7 3i^/^) ctT^r^yP] -4. 6 — fc:'^ (hy 

ijrop;^^/!.) - s - h y rv^>'^fcfi2 - (4-7«h 30 

^v/:h:7^/U) -4, ( h y i?' D n;;»t^/w) - 

s - hVr^Jl^ ; 

10 15 1] -:>r y-/i-3- K^^i^:^a^ urti. 

rz /wa— K^!^A h y 7/V:d-ci;»«^J'>';^/V7^-^— 4 
[0 15 2] h])TV—/^:^y^^—P^^^tl.x\^. 

^ic:^/u;^/U7^;z»>i:. h y :7/U7}-DT'fe-r~- 4— :7 
a^:^^\^=^:^y z^=^jv^i>y z^='Ji^:^J^^^='^^ hy 

[0 15 3] mET^^^^e^^i^^ UT(i. 7^ h^;^ 
^/ur 5^ h y (2» 6 - v?:7yU:^D:7 
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hy^ (p-i^pci:7 3i:^/w) hx 'rVy:^'^^^ 

TV^— b 1^ ^ (3- h y :7/U;^n7« ^/l- 
:7 3Lr::/W) v^/Pi/7« ^/U^ ^/WT 

^!>iNy^/^hyx (2, 6 --:/:7/L':?}-n7 3^rz/V) t}? 

/H- y >^ (p n u y^zcrr./^) zKU— 

^^/P':7ze:=^/^T^^^^i>A--^:¥v'yH- y ^ (3- by 

lO 1 5 4] UXfl. 2, 6- 

v/^ h u^Vi/yp— p — by^3i^/;;^/U'AjN>'^3i;^7^/K 
2. Q--J=:^ b D'-i^i^i/yV'— b y '7y^:^a7< -J? 
^K^^T^/i^^ N— t Kn ^e/-^:7^/W ^ K— p — b 

^ K- b y :7y^:^n ^ ^ 

[0 15 5] ±l5^ScMJ^i4^S^^^J^ UXfi. i|#f^ 
5p4- 3 3 0 4 4 4-^<ik^. TiS^^^j p 24 2-2 4 
8. 4 (1 9 9 7^) . T^ffl^fff^S, 6 2 

[0 15 6] 7^^0>^t;i:jbMt^$jf^Ul^^i^W^14:^S^ 
^mt\^X\±. ^4;tf^ by :7:nr:.yU;^^y— /K -^^^V? 

b ^ ^ # If a c: -e # ^ o 

[0 15 7] mWimi^^m.mm^n(omt u-rfi. 

I^TIE^ (1 9) - (2 9) X*S^ix6^b;'&fe*52ptf b 
[0 15 8] 

[^1:4 0] 




[0 15 9] (wClX'R^Mi. ^^^l~6(Or/l-=3f./l. 
Km^l-6 0T/l-=^^'>S. iK^Sl-6c7)^:^ 

yv^/v-S. =^bo^x tKD^v^S, y/i-;^7ybS. T 

?) . k *1 0 ~ 3 (DmW^Xh ^ > fiTK^MT-. i^m^ 
1-6 ^cl^r y -/uSXfc ^ LX 

T/i-^/v-Sx r y — ywSt> U< Ji^:/i^/i-SX-fe6*^*> 
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10 16 0] 
Ut4 1] 
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R^— c-o— c— K 



NR** 
II 



..,(20) 



:»83 



[0 16 1] (rcr-R^o li. ^mmi-6<DT/i^^/\^ 

Ty-/i-S^L< (:i-<ve//v-ST-fc5;5^fe'6^/MiR 
82 tR83^lSv^lc^^'^L'C^nib>5|5^^bXV^'6^^J[R 

[0 16 2] 
Ut4 2] 



R»^-s— n: 



a66 



...(21) 



10 16 3] (w;iTR" iii^^^i-eor/u^yi'S 
^fcttTy-/i-S-e*>9^LTR85 *3j:t;!R»e ht^i^^ 
n^fiicicTK^M-T-. K^mi-^-etDT/^^/vS. TV- 
yi^mt L< Jl-<>-v^/wSx-fo^/6>fo6v>(iR8^ ^ r8^ {1 
SI MC j^-g^ LT ^Ertt b d^fe^ U X V ^ 6 H^JS^ ^ — «t l:: 

o T^IRSS 5 - 6 <^^4^1tig^Jf^^ LTi. ^ r t J: 
i\ ) 

[0 16 4] 

[<k4 3] 

o 
II 

A 



R'-CH— N — R® 



...(22) 



[0 16 5] {z:ix-K^' ^xxJ^K^ n^ti^'riMi^\^ 

[0 16 6] 
[{b4 4] 



O R^° 

BS » ' q, 
R^^-C— N— CH=CH-R^^ 



..(23) 



[0 16 7] (rrXR«^. R^ :JoJ:U^R^' 

fc^o ) 

[0 16 8] 
lit4 5) 



Nr53 u r« 
R®^-C-0— C— C-R®^ 



^94 



...(24) 



[0 16 9] (rCXRS2 li, mmW^l-6<DT/\-^/i- 
jg^m^l-ecDT/U^^^v-S. 1-6(7)^:^ 

(IT y -;i-£Xfc 19 . R^^ (iTk^M^. 1 - 6 <D 

/I'^/um. r y-/u3i^fcfi--ivi^/psxfc5c ) 

[0 17 0] 

1^1^4 6] 

R^' — C — C— ,..(25) 



O rS' 

II I /■ 
-C-C-N^ 



[0 17 1] (wwXRS7 (i. i^m^ 1-6(7:) T/l-^/U 

^m^i-etT^T/i-^'^i/S. j^^^i-eto^:^- 
T/i-^/^S. jg^m^i-ecT^v^T/^^/i-T^ yg. 

JIT y -/i-SX$> "9 . R^« J:tJ^R^» t^-^ti.^'tt3fii:l;i 
:^^J[F.^^/cliTy-/wSXfc!P^U'CR>«' -^X. 

5 ^ -i^ic/^ o r 5-6 

[0 17 2] 
Hb4 7] 



102 II I s I " 1. 
R^"— C C— A*— C C— R^' 



I. 



I. 



,(26) 



50 



[0 17 3] (c:;iXR»°z joj:u^R»03 (i^ett^'ii^^z: 
tc^iRS:i-6(7)T/v-^/^S. ^SiSl~6<75r/i-=3^ 

i/S. ^S^l— 6C0^:^T/U^/US. K^^1~6(D 
^v-S. 7«/l-;t7>^hS^fcliTy-/USX*fo!?. R'w 

3^S^v^T ^ fc(ifl§Wj^v^T ^ VtO 1 ® ^ fell 
2iiOSmi^d^i;i^'&-r5 2®07K^11^^I^V^X^"^ 
-SUffii^lS^aX-fo^c ) 
[0 1 7 4] 
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[{b4 8l 

O R^^O R"^ O 

R'^^— C— C A« C— C— R^°» ...(27) 

N N 
/ \ ^ \ 

pi 12 p113 rH* R^^® 

[0 17 5] (ccx-R*^ 43J:U^R^o9 Ii-^tt-^'ti4^i: 

iCKigiS 1 - 6 (DT/^^/WS. Km3Sl-6 0T/l-=i^ 

v-^. 1-6 <n^^T)\^^J\-^. 1 ~ 6 CD 

>'v^/^ST-fc'5;6^fc'5v^^iR»»2 ^riu j^jio^RH* ^ 

V^Tt>^<. A^tij^^^l — eor/U^l/V^. '>:^^ 20 
[0 17 6] 

Ut:4 9l 




...(28) 



[0 17 7] (Cw-C'R^»« ~R»^8 |i-^tV^'ii4^3i:tw7K 

^w^. y ymm=i'. s«ii^> ^m&i- 
i-eoT/w^^^/i-S. jK^^i~6or/u=3^i/S^ 

[0 17 8] 

[{1:5 0] 

UCo^^ 3[(R^'^)3R^^°]" ...(29) 
[017 9] (c^-CLti. rv^^T. eyi^^^. ^ 

fUVi/T ^ 1, c^-.^i^Vv?r 

h y r ^ V J: P f^^mi>^hMXti^^^'>^^ < 1 1>— ffi 
OStt^-efet?. in*i2'-6<7?SS:T-feD. R"s (iT 
y-z^ST-fctJ-^LrR^** ll^^Scl-'l S<OT/\-^ 

[0 18 0] ±15^ (1 9) - (2 9) 0±T^^:ioV^ 
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; y^=^^^M. ^T^/uS. TVhyir— /uS4r 

[0181] ;itbbc7)^«cM/^14:feS%^t^J(7) ^ -t,^ 2 

^y — /K o — j^/w^^-f/wt Kn^i^y^T^ 
h\ o-;t;/U/<^-f [ [ (2, 

\fy. [ [ (2-;^ l>o-<^-i//U) ;^:3ev^] ;\^:^=l 
/U] ^dp-1^>-l , 6-v?T^>. 4- (p«f^/l-^::*-^>' 

y-f/u) ~ 1 -y^/p~ 1 -^yv-z^y y^^^^^'. (4- 
^/W3i^y y-<>^yW/i-) - 1 --<:/v^/i-- 1 -i>y ^yi- 

tK^/u) euyi/v. ^^^T^^^iy^y<J^V (I I 
I) hy;5<* ( h y :7 3.=./^y ^/wtKu— h) . 2--O' 
v^/i — 2-v?7«^/^r^y-i~ {4-^yi-j^y y :7 3i 

[0 18 2] JblE (C) ig«ctti^'14^»^J(i. (A) 5^ 

Wtfcfi'&f^i: (B) #^^>«?ti>fl:i'^i^<D'^f+i o o«a^ 
{c*)-LX. 0. 0 lS^:aS£l±fflv^-5ri:;55^ff^U<. 
0. 0 5SiS^S^±ffiv^5r 

(C) ^^)';5*^0. 0 1 fiS^i^T<7)^i'&. RS,tt)fe{;i^-r 
5lSg355{g:Tu^<^.f6o ±Pfi»i»^b<(i3 om 

sas. <t>9$?^L<ji2 ofi*gp-efc^>o 

[0 18 3] (D) ^^^b^i 

[0184] -hlE (D) ^'^imt LTIi. ^;tf^T ^ 
^'>7«^yWk;^^y ^'^i' y Mk'&^^x T/l-=3^->;^^ 

^b-a-i^. y '>T^^- h-fb^^. '>T^^- hjb'&fe. :3- 

[0 18 5] ±fsr ^ y^b-^^^ UTii. r>'^:=^r. 
^ h y rff-i^^T ^ h y ^:^^/^r ^ h y 
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T^V-s i/^^i-'>'hyT^>'. hy:i^^t->'7" 5: 
•f^l^^ 1, 8 -v^T^y ^>t$'>'. 1, 9->^T^/ 

y-^^-. 1. 1 o-i^T^ y v^:^^^. 1, 1 i~v?r5: 

/'^l^y'lJl^^ 1, 1 ^y 1, 4- 

(yf^/ur^V) . 1, 3-:/D/^:;^-2-:;d-— /K 

2, 2', 2"-hyr^yhy ^j^^/i-t ^: v. i , 4 
-v^r5:y-2, 2, 3, 3-7" >^crc3^:x^v, 

1, 5-'i^T^y-2, 2, 3, 3, 4, 4 — ^-y-:7 

on^>'^>'. y7 5:>-. --<>'>^i/r-^^>'> rirh^/ 

/i-s m — :7 3i;^ u:/c/T ^ p — :7^r:^u:/':/r ^ 
p, p' -v?r ^y v^:7 3ii:i/i-y ^^-^ v^r^y-:^ 

y z^=z.;\.:;kj\^^ ±1^^ 1, 8 -v^T^ y-:^>'<$' 

3. 5-i^r^y-i. 2, 4-~hyr>'-/K 2-^5^ 
nD-4, 6-v?r ^y-s- hy Tv?^^. 2. e-v^ 
r^:yey 3, 3' -v?r ^ y^^^i/i/:/. 

(4-r ^: y zn— ^/k m-^^v-y uv-v^r 

p -^v^y u>i/r ^ >\ 1, 2, 4, s-^^- 
if^xh^^^^. 2, 4— :^T^y-i. 3, 5-hy 
Tv^>'s 4, 4' -v^r ^ y ^^^y'^^uiy 3, 
3* , 4, 4' -T VyT ^ J ^i^yy byr 
5:y-<>'-e:^. 4, 4' -^:^v?r-yi^. 2, 3, 
5, 6 -7" h 7 >^C3^- p -:3ev^lj u>'i/r ^ 2, 

3. 5, 6-7^ h7:^'cin-p-:2t..>y U^/i/T-^ 

4. 5-y^U':^v^:^^->-i, 2 -:7ainu>--:xr ^ 
2, 2' -t:';:^ (5-r ^ y fy v^/u) 1^/^77T^ 

[0 1 8 6] iis^/i^^'Wb-g^fe^ uxn. t'^y^o^y 
-/i-AM^^K^iyfttflW. if;^:7a:y~/uFM:i^^^'>« 
flg. 7^y-/wy;}?^y^§!^2i^^'>^^§. ^^i^-jv 

omSSn"p«r:^1l:f^. b';^>^a;y-/PASi3i7K:^-Wt:'& 
[0 18 7] Ctt^(Dm^p"n<h UT. aTtOtc7)^0^^ 

-r5Ci:*5T-#Oo t';^:7:ty-/^AM^^^'>«flit 

LXJi. znt'ri— hlOOl. fn!l002. {DlOO 
3. 1^1004. 1^1007. 1^1009. IrJIOI 
0. 1^8 2 8 (J^±> ^ffiYb-^^/l'^^^v' {») S) ^ 

t'^ya.y-/UF^3lzK:3rv.4^flg^ L.TIi. ^ f = 

~h8 0 7 (^{bv-^/^^^^v- (ft) ®) :7:n 

y~/uy#7y^M^^^i^«fl§^ Lxii. mer^-h 

15 2. |5]1 5 4 (£jL±. ffl^bv-n^/U^TK^V («fe) 
. EPPN201. (^202 (£lJi. 05}c^blg 



(He) K) i^y^-/uy/i?7 5'^J'^3i7K:^v'<»j3i 

i:LTIi. EOCN-102. EOCN-103S. E 
OCN-104S. EOCN- 1 0 2 0. EOCN-1 
0 2 5. EOCN-1 02 7 (EJl±. (ft) 
^ znit'^i — h 1 8 0 S 7 5 (?ft{ki/^/^^^^ 

(ft) M) Wi^mmm=^^^^i^mmt\^x\i. c 

Y17 5. CY17 7. CY17 9 (J^±. CIBA~ 
GEIGY A. GSa) . ERL-4 2 3 4. ERL- 
4299. ERL-4 2 21. ERL-4206 (£Jl 
10 ±. U. C. O^M) . '>3— iJ^-f 0 9 (Bgfpmx 
(ft) m) . r^/Ui5^-f hCY-1 8 2. f^CY-1 9 
2. fH)CY-184 (^±s CIBA-GEIGY 

A. GM) . :tb'^o:/2 0 0> |b14 0 0 (i^Ji. 

^-^aeXSg (ft) Si) . h8 7 1. 1^ 8 7 2 

(£JL±. ffl^kv^a=.ymi7H:¥iy (ft) K) . ED-5 6 6 
1. ED-5 6 6 2 (i^i. ir^::^-X=i~-T-f >'i/ 

(ft) M) ^^tei^v-Ky >/yi/v?/u:3i^7^/i.i:UT 

ti. h 1 0 OMF (*a^ttib# (ft) Si) . ^ 

e;^-/PTMP (S^Jftre (ft) ®{) ^4:^lf-5rt;55 

20 Tt5o 

[0 18 8] ±fa«^lct:7a.n/Ui5^y fyv^/urn--^ 

/K >^^/l-i5^y 3, 3, 3-hy37n 

h\ N-:J^y i/v^/uy^/U-Y ^ K. (y-f:7uc3-N- 

x/K ^t'i^ D D t Ky ^fT^D^t Ky N, 
N-v^iJ^y v-v^/ur^y 3- [2- (y^— :7nn-v 

^ [0 18 9] ±m^^yi^i\L^^t UT«i. JtiS:3ijK^ 
'Wb^ife)(^^^^>S^> m^\^}. Org. Che 
m. , 2 8, 2 2 9 (1 9 6 3) J: I- UX 

[0 19 0] ±ie:^^-fe:<5^>''fb'&i^^ LXJi. f:^ 
[ (3-3i^yP-3-:?l-^ir^^^/uy h^^iy) y ^/u) 

-<>^-^^- (fiSA* rxDOj . SS^fiS; (ft) Si) . t' 
;^ [ (3-:3^^yw- 3 -^d-^-fe^— /uy y^/i^ 
40 -y^a^n/L] y^v. t';^ [ (3-^f^/i-- 3-:d-^*fe 
:^-/uy h^rv-) y ^/u-:7ai— yw) 31— 7^ /k b':^ 
[ (3-3if^/i — 3-:d-^-t^=:/wy h^'» y^/v-- 
77 3i^yu] t';^ [ (3-:i^^/W- 3 -::d-^-ir 

:7ai— <Jrh:^^ t'y^ [ (3-^5^/^-3-:^^-fe:^ 

hy [ (3-^^/1-- 3-;r^irt?^/uy h^iy) 
y^/u) ^^-ifV-. xh7 C (3-31^/u- 3-:d-^-fe 
50 h^-» y^yw-] ^iy'^:ym^mf^:Ltt^x 
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[0191] ±iBT/l-=»=3ri^;^ ^/Wkp* 7 l^it'&m. 

[0 19 2] :^r^h(Df^m^nt ux{±. -^iixt^i^-r ^/i- 

300. 1^301. 1^303. |r]370. Ir}325. I^J 
327. |S3701. Ipj266. I11267. Ir|238. |^ 
1141. 1^272. |1!202. I^1156. 1^115 
8. |pjll23. 1^1170. Ipill74. iR|UFR6 

5. mzoo {Ji^±. ^^-^^r-r^yv {m m . 

^;^7 5/^Mx-~7 5 0> |p1Mx-0 3 2. x - 7 

0 6. I^IMx- 7 0 8. Ir]Mx-4 0. fp]M x - 3 1 . 2o 
!^Ms-ll. iRlMw-3 0 (]^±. HfP^^::^/^ 
(^) M) ^^^ifSr^^^sx^Sc 

[0 19 3] ±f5-r y'>r^^— h-fb-a^^i: Lxi^. -e^iix. 

t^>^ai:::iU'>'- 1, 3 - v^-f V C^T^— h . :7a^r^U>' 
-1. 4 -v^^ yi/rT>--- l-;;^ h^>7 3l-U>' 
-2, 4-v^-Yyi^T^^- h. 1 5^/1- :7 a. 

2, y v'T^-— h. 2. 4 - h y i^>-:/-r y 

T^^-h. 2, 6- hy U':/i^-<yv'r^-- h. i, 3 
-dfv-y i^vv^-r yi^r^- h. i, 4-^vyu'>'v? 

-^yi^T-^-— h. h:':7^r^U>'— 4 , 4' — v^-< y v-T 30 

3, 3 ' -v?;^ h^'>t:':7ai:=.u:/~4. 4' 
-v?-f y '>r^--" 3. 3' -v?7^^/t'f:7^-UV 
-4. 4' -v^^y'>r^>— h. v^:7ai:=i/W7^^>'- 
2, 4' -v?^ yv^T^-— h. i/:7a.i:i/^^ ^ V-4, 
4' -iz-f y iyr^-— h. 3, 3' -v^p< h^i/v^:7ai 
^/^p«^>^-4. 4' -v^-f y v'T^— h. 3. 3' - 
=fL=z.;\./^l/- A, 4* -iz-f yi/T^-— 

f^uv--!. 3-v?-r yi^r^-— h. '>^a--^lVf^U^^ 
-1, 3 -v?>f y'>T^-— D^^i/UV- 1 , 40 
3 -iz-f' y '>T^— h. o^^C/l/V— 1 , 4-e/ 

^yv-T^— h. l-^5^/U->iJ^o-.:3fi/U:/-2, 4 
-v^W' y->T^-— h. l-T^^^'Wi/^ci^r^i/U^-- 

2, 6 -i^^ yvr;^- i --f y c/t^^- h- 3, 

3, 5- hy /^/^-5~-f yv'r^>-h;^^/i--:x^p 

-fyc^r^-— h) . yj^D y '>T*— h. 

^ D^:3|f->/Upi 2. 4* -v?>< y->T^^— h. 

^ 4 . 4' — y ->T^— hx 50 



^^uv-v^^f y'>r^-h. -r h^^^u-^—i, 4- 
y i^r^— h. 1, 6-v^-ry'> 
r-t— h. K'r;?7 7<^u^/~ 1 , 1 2-i:/^ yv'T^-— 

[0 19 41 ^fc. :&'&J::J:!D-tlB^:^^y'>r^^- 

^ tt-. *^(;t*i>^3i::i/p- 1. 3. 5-hy-ryi/T^^ 

-h. v?:7^rz/i.^^^--2, 4, 4' -hy^yi/T 
;t^— h. i/:7ai:=i/U7« c^^^- 2, 5, 4' -hy-fyv- 

r^— h. hy:7 3.-/u^^5^>'-2, 4' , 4" -hy 

-Yyv-T-t-— h. h y V-4, 4' , 4" 

- h y yi/T^^— v^:7 3:i^/U;^ 2, 4, 

2' . 4' -7^ h^^yVT^^- h. v?>^ai-/V7<^:/ 
-2, 5. 2' , 5* -7" h^-r y v-T^-— h. i/^u 
^aei^V-l, 3, 5 - h y y v/T^--- h. 

:3ei^:/-l, 3, 5-hy:^ {^^/u^yi/T^^- 
h) . 3. 5-i^7(^/^v^^n--.ari?->--l, 3, 5- 

hy;^ yi/T^>- h) . i, 3, 

^/ui/iJ' cJ^^i^>'- 1, 3, 5-hy:^ (^^/i--fy " 
i/T^.-h) . v?i/i5^D^35-i//wy i5'V-2, 4, 2' 

- h y y->T^-— h. i/v^i^ ^>'— 2. 

4, 4' ~ h y >f yv-r^t^- h^t^3'i'tfej^JL±(7:)^l^^ 
y -i-yv-r^^- h^. ::^xe»c»3'i-«gJ^-b<7)*l«2Ky-r 

y v'T^^- h(7)'fli^SEi&UilSJl:^ 2'i-t^Jt^±cD^'g't^ 

v-T^^- h7^l-'4^y-^-^^«ffiUXt>J:^\ 
[0 1 9 51 -blSiyT^^-h^li'&i^t UX(i. 1. 3- 
v^i^r^— h-O-if 1, 4-i^i>'T-:h— h-<^^if 

1, 3, 5- h y v-T-:^- h-O-if^-. 1, 3-. 
1, 4-. 1, 6-. 1. 8-. 2. 6-. ^Ac{i2, 

7-v^e/T-:^- h^:7^u>'. 1, 3. e-hyv-T-^ 

- V^y^ 2. 2' -:^fcfi4, 4' -v^v'T'i^ 

V. 2, 2.-yf:^^ (4-'>T'^- h:7ai^/p) 

2, 2' (3, 5-v^^^DCi-4-i/r^— 

|>:7 3ir^yu) -zfxj/^iy^ 2, 2-t'^ (4-v^r^— h 
^zc^/u-) V. t*;^ (4 -i^r':^— h:7iii=./u) ji 

/K t';^ {A-'^^T'T—Vy :^='/^) ;^/^^>'. 1, 
1, 1, 3, 3, 3---^1^:7/^3^^-2, 2-t';^ 
(4-v'r•:^— h >'3i— /u) -:fx2/<:y^ h y >^ (4-v^ 

T^— h:7 31^/1-) 7^^>^TT-1' f-y^ (4-->r-^ 

TKy-r yi/T^- h^b^i^ 4#^Bg4 5-ll 

7 1 2#ioJ:t/5 5-9 4 3 3-^<Z^^) ^^^'^^tf^r 
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lO 1 9 6] ±lE:^^^i^y'y V^k'&i^^ UTfi. 2, 

^ u 2 - 7 :n n/i^- 4 H - ir^-^ V—jV - 5 - 
1, 4-t';^ (4, KcI-2-;?^:3ei^>/ 
y/P) ^VifV. 1, (4, 5-C>tFD-~2 io 

-^^i^:/y/u) -oif^x 2, (4--fy:/ 
D^i^/U-2-:^:¥f-y'y :^-2--1'/l-) y^^?^'. 2, 
2' -t';^~4--<>'v^^^-2-;?^^i^yy 2, 6 
-fc:':^ Uy:/o tV^-2-:;d-^i^>^y 2--f yp) 

fyv?^^. 2, 2' -^y>^ci fy-r^^fc';^ (4-te 

r t-yf^/i— 2-:^-^i^:/y V) . 2, 2' --^y^ 

ot'*yx>'t:'x (4-:7^r::/^-2-:r^i^yy X 
2, 2' (4 — t e r t — -Zf^fV— 2 — 

:^:¥i^>^y>') . 2, 2' -pf^UVtr:;^ (4-:73i::^ 
yi-- 2~:^^1h:/y mt-mihi^^o 20 
[0 1 9 7] JL|£:^^i^v^Wb^i^i: UXt:i. 2. 2' 
-t'y^ (2-:;a-^1^v?>') . 4-:77>'-2 — T/i-;?*^ 
UV-- 2 — TZaiz^^/V— 4 H — 5 —-^l^-. 

1, 4-b';^ (4, 5-v>t Ko-2-:?^^1^v^/^) 
>"^>'. 1, 3-t*>^ (4, Kn-2-:^^f- 
v?/l-) -Oi^V-. 2. 3-fc:'^ (A—i^Vxi^z^tV'- 
2-^^'^iyl^-2-^ ^U) -f^l^^ 2, 2' 
4-^:/i^/^- 2-;d-^f-i/>'. 2, 6 - If >^ (-f 

n fc:Vu-2-;!i-^i^v^>'- 2 — f/^) ifyv^V. 2. 

2' — ^ t'y -r Vt*;:^ (4 — t e r t — >?^^>'^— 30 

2-3h:¥i^v^>') . 2. 2* y:/Dt:'y T^vt';^. 

(4-:7ai— />-2-:^=^i^t^>') . 2, 2' -T^^U 
>'t'X (4 - t e r t -y^/U- 2 -:^=¥i^v^>') . 

2, 2' -^^U-^-b';^ {4—y^=^J\^-2-::t^'^i^ 

[0 19 8] ±tey^i2y>'iti^})/uit^i^t ux*i. X 

h7^^ciyy v'^:/^, h y o D v- 

y ^ n D iyy T/l-^/l^ h y V 

^□cn/Phy i^^oni/^V. ^37^/Uhy ^UD-> 
4 — iJ' n D •7:11 h y D Ci v/^ :7 3i::^/U 

o p -^u^i^y v^c^^y r y — /i- h y /no /t*/ 

D ay D ^->7 V*pC0^y T y — /^:^=¥v' h y />ci ^y 
^ h h y c o V. m h :3r'> h y ^ 
D n v'^ ^^^cQ^y T/i-=3^'> h y /ND-^T^y 



u xniyy ly^a^zey T/u^/^-=ey T y — /u-://>n yy 
yl^m. i^y ^^-/Ui^^ ^^iyy>^(Di^r V 

y — /prd-af-v'v'/Nn^/y i/^^'Sx ^^/w (37aiy^ 

'» >?^nui/y>^^(^^y T/U^/i-^yTy— /l-:^^ 

CI >^(D^ y T y — v'p^ y r y — /ui^^^ v^v^/n p 
y=^^j^ (j:h:Src/) an'V7:^^co^y ry 

C/^Vx v^y^/l- (^^/^) ^J^niDi/^V. v^yf^/W 
/NO^y >^Sx v>y^/U (:7ai^/U) ^ani/^^- 

^ov^T/u^^e/i-^y r y--/i-^y/>n'>'y y 

y — yv^y/>n^y vs. hy :7aLy ^^/^J^ ociv' 
^ h y T y — /i-:^^i^^y/Nnyy ix^v^s y 
^/L/ (i/:7aiy^v/) D oi/^:/^(D^y r/i-^/^v^ 
r y— /w;^-^'>^y/^p^/ v-^^fg. 7ic— /u (v?77 
3iy:¥iy) ^c3Di/^:^^(7)^yTy— /vi/ry— 
3s-v^^y/^oyy iy^v^S. v?y^/w (:7ci.y^'» 
p o >^^oi?T/i^=^/^-=ey T y — /w^d-^i/^y 

yyv-^VM. i^^'^^/l- (>^zcy:3f.» ^^oni/^V- 
'^<D\>T y — /i-^y T y —jvir^i/^J^^^^J \yyl^ 

(D^j T/u^/V'^y T y — /i^^ y T y — y 

d^y i/^:^^. h y ^ h=3e->i5^ xna^^yly^CD hV^ 

\-^iy=eyy^u^y\^y>'M^ isXXiT h y ^ ^ ^ i^y 
[0 19 9] ±te.^(0{&<DiyVJHt^^t UTIi. 

i?-y ^/i-i^v'7i^*>'. t -r^^/Pv^y f^/w-^ 
V, t';^ (h y y f^/i-v-y >'^) h y >^>'^:^nTir hr^: 
K. v>^^/uT ^ y h y y ^y\-i^y hV ?^ ^/i-iyy 
y— ^^i^y f^/^v?'>a^1^>'. i!^ o/wy ^/i^v^y 

h^'> h y :7ai:=^/V'V^^>'. h y "7 y — /K 

h y ji^/ui/^y — /K h y t'd tvu'^y y-^/v-x hy 

-f^jv-^y J—J^. ^^i^3i^/wi/iyn=¥i^>'. h y J?* 

^/i-y h^Sfi/v'^:/. h y y ^/i-^ h^v^v'^^/. by 
b^y::xii'/i^i//i'/u^uui/yy^ 1, a-t";^ (t 

CI tvpji h:^->->7>'. N-0 (r5:y3if^/b) -y- 
y tvuh y y h=^v^*>7i^. n-^ (r^y^ 
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^-v^/wr ^ y ^i:.^/^) -y-r :/n tvuh y y 
i/v-^^ • j^^jg. y -y y nz^iz-T^D tvu- h y y 
V^i^i^yi^. y -y y p^v^T'n fcvi- h y ^ 

^v^i/^V. t'^/W h y ^ '-^x b'^/l- h y 10 

(j3-y h^v-^ h^'» v^yv-. y-^y v-K^^rv^:/ 

tf/l^hy^h^v^v'^^'x y- (3, 4-^7K^v'v^^5^ 
p^:3j^v^/U) ^^/u h y y V^i^^^y^^> y—^]}i^V 
:3rv':/n hVl- h y y h^^i/v-y^^. y -y /l^J^T" h:7'n 
tVu h y y h ^\yi^y V. y n a T'n fciVu V ]) ;^ V 
^-y'iyy^y^ h y y ^/^i^ n n i/^ ^:3f--y-y ^/Wv^ 

N- hy ^^^/i-i/y ^:^y-/K t'x^ 
( h y ;^^/i-->y/v-) i^ur. h y 7« y /i-r-fe h 
r ^ K. t'^ h y y y /i-r-t h r ^: k. h y ^ 20 
/uv-y yi/T^-— hyy^/i-y h^i^v^^v. 
h y y^/^:3i hr^v^v^yv. y^/^hy y h=3rv^i/7 
y ^yi-h y ^ h^'>iy^>'s i/y^/i-e/y h^v-i^ 
v^y h=^-iyv'^>'. t — y^/i-v^y 5^/1^ 

y-<yycifcVw^uc2v'7>^. n ci tVH- y y 

/n-yy h^i/iyy^'x n-r^->/^hyy h^v-v^^ 

V'. n .^ri^7^'>/l- h y y 1, 6 - 

7s ( h y y h^c/c^y >'i-) ^^1^:/^ c/y y /i-v^ 30 
-Yyi/T^'.-h. y ^/i-iyy /I- h y-f yi/T^-— 7 
a.m/W'hyy h^v'e/^^^. v?>^3i:=i/^i^y h^-^i^^ 
*Dj:t;f:7ai^/w->y/why ^y->r^- h^;653^tf 

[0 2 0 0] i^^m^m^^^h^^ (D) ^^^(b^pJ^Lx 

y ^i/T'n t'U>';^/U:7>r K. 3, 3, 3. — hy^D 

PT'p t-wy-j^^i^ ^=¥1^y5^/^>^v^71^'>'^ 7- 
r ^y :/ofcVwy h^->v'7>'. y -^ry k^'>:/d 
tvuh y y h=3f->>^>'^ y f^/u-vy/uh y-fyi/T^- 

[0 2 0 1) rixfjo (D) ^^itm^. m^ST'^fcd 

2SS£X±Sri®^#fc>iirt:ffiv^eci:;&5T*#'5o ^ifc so 
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(D) fi^^commm^i^. (A) ^mmt^^<Dm^^ 

ii« (A) \ 0 0Sfigi5ic^Lr 1 ofisa5J^±. 
^iT ^ L < 3 0 mSSiJi^Ji^lS ffir ^ r h f^X^ 
(D) ^^>(Ofi:;65l 0Sfl:S|5*?i-Cfo6i:. 51^:^5:^+ 

[0 2 0 2] (D) ^^>(b^J^ 

(A) 9t%%m\^%m(on.-^uh(Dmt>^t-^^^f\.^. 

[0 2 0 31 Z.<OXb^^^Wk}l\^XKX^ '&\^\±Wm.. 
[0 2 0 4] ±IB^^^S^ LTIl. H^^. y^V^/P7}^ 

0 fiTfvti y ^mwrn^ ; i^g&Tk*^ h y e^i^. mm. 
im-^ y »>ix*yhiiRK7K^y ^i>^'?:><fc p ^^.cr/w;?? y 

mit:^ y A(0 J: 5 ?:^r/i-;«7 y ^i^TKmit;*^^ ; 7XK^l: 

■^hye^A, TKs^-fb;^ y e^^^/ciiTK^^tiy 

5 ^J:r/i^^ y ^mjKig^t:^^^ ; h y l>Ay h^v- h\ 

yf^e^Ay h^^e-v-Ktoj:?* ?iT/i-:^ y:^jsr/u=^^v/ K 

S ; :^^jv^)Vij'f^\y'i- V V ^ M.^ti^'X^^/^p^ ^^^^ 

IS ; h y :3if"/^r ^ V. h y :/^/i-r 5: V. v^-ry>^ci 

tvpoL^/t-r 5: N — y ^/u-=e/U7}^ y v. e y 

4- (N, N-v^y ^ y) fyc^^-. n, n-v? 

y^/PT:=^y:/. N, N— v^^^/i-r^y i, 5- 

i^ri^'t:'v'^ o [4. 3. 0] yi-- 5-=^ly. 1, 4 
-v^Tif t'^y^I^ P [2. 2. 2] isr^^^y (DABC 
O) ^fcUl, 8-v?Ti^•fc*v^:^^P [5. 4. 0] 

:^^_7_3,> (DBU) (7:>J:5/,^*Mr5:>'m; yf^ 
/t-y^^e^i^. m^/uy 5^i>A^/c:ii:/^/i-y ^i>Ac7)J: 

^/^r/w^^/i-y ; y ^-^i^v^^yi/cr tvwr^: 

y^^/i^,1>;^/t;r:r;7i^7^p ^ Kx -&^/^ h y y f^/WT^/^ 



I 
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[0 2 0 5] Cttb^^ + X'ff^ Ll>»K<h UTf^. p- 
[0 2 0 61 rtb^cO^^CO^gffifiH. (D) f^^tl. 

r/i-=i^'>7«^/Wbi^^y =i~/W!>y /Wk-a^ife. t/i-='^ 

(D) ^ftt3i:^^U-C. 2^/i-J[^T(^i^ffi 

10 2 0 7] ^fc. (D) J^^tl^X^r^^i^it^^. 

i^-(y>it^^. ir^'^^i^it^m. -ryi/T^^-h^b 

(D) ^5^1 ^aiw>fc^U-C. 0. 2^/l-i^T^O<fefflfid5 20 

[0 2 0 81 /.?ib-::irr- (d) ^^(o^mmmmi^. 

(D) ^5^«7:'«ffiS (^/^) J-^i^ (D) ^5)^+1-^^ 

<^^^*i. (D) ^^(Dmm^^^^T^<oxo{^^m^ 

10 2 0 9] r ^yit^m^^m^ ; 

/Npyv^bv^y/Wb'&ife ; >5r^^jHT-lc^-&UTt>^)/^ 
[0 2 10] <^(^ftfe(^^55^>*^?BT'(^ffii-5JSSr^ 

^y;i:mMmti.xit.. m^m^Aiimk m^M. wmmit 

10 2 11] iia^^^aaiix^J^ vxn. m^^. 
yhyry^-yi-S. f-yi^t^-hm. ^i^yy^yi^ 
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;3t7/vXa:^(Df^pC t:':/2 3 4 (2- (2 - t Kn 

3» S-tTT. (a, a-v^pt^^/W-O^v^/l-) 7a^::^/U) 

-2H— ^^^y hy ry-/!^) . ^pctr^^s 7 1 (t k 
a:afi/v.z.-/p-<>'y hy ry-zw-fe^f*:) , ^^t-v 

1130 (7<^/U-3- (3- t-y^^/l— 5- (2H 
i^^y h y Ty-/l-- 2 — O^) -4- t: Kcidr>':7 

T-S3 0 0) ^(T^^g-g-^) . 1, 7-t:*7^ (4-tKcr 
arv'-3-7« h^v':7iii;:i/W) -1, 6— ^>^^v?^:/ 
-3, 5-v^;e-V. v^-O-v^y T^'V'T^ h 

[0212] ^i51^,^P^ll5i^J^^l)P-r5 r <h {ilJ: . ^il 
0^cD®S^'^>fbmi^^l:i4t3»t^Jlfel^i^R8|^as^O^®^^ 
e<^«ll^7i»s^<<^6tcon (C) ^^J-TS^^jtoK^fcfim 

(A) iSLH^t (B) jS^t^J'&tH 0 omSSiStil^lr 
LX. »^L<li3 omfiasSLT. J:!9»*U<(i20 

[0 2 13] JLf2itS^iJ^ UXIi. 'piJxf^3-&*3j:tJ^ 
/'^ybJi7-fie:{c:B^S^^i-^^-^y >'S> :7^zh^>' 

[0 2 14] ^^\<Omm^\^^ (A) (B) 

i^ift<D^v^\ 0 ommm^nx^x. »*u<(i3 oms 

U^r. J:D^^U<fi2 omftasJ^JlTXfceo 

[0 2 1 51 ^fc. Jita^®??it^Jii. 

i6 ic^jlJDi- -5 r i: J&5 T- * 6 o 

[0 2 161 -^©^ti^it UTIi. >^fIx_tf7Ky 
^uv-^^^y /P^— r/K /Ky :i-^i/:3^^uv:^7^Ty 

/Ky ^^i/^^L/VTyi^^^/u^— 7Ky;^^'>^ 

r/K /Ky 

y =./uy v^/v^t^^^K y :d-:3f- v'm^ u vr y — 

/wji— x/i-ffi. ;Ky ^^u^'ij'^y n— h> 
TKy ^f^u^/^y =3— /i.v?;^7^r h^co-^v 

ffi^'ttS'J;^:^ h^xTT'EFSO 1. IS1EF 3 0 3. I^E 

F 3 5 2 (]^±. tfl^ffl^b^ (») S) . 

F171. [^F172. I^F173 (J^±, :fe0*-f 
^X* (^) > :7P7-KFC4 3 0. I^FC4 3 
1 (4^±. ffiS:>^y-^A (ft) 1S{) . T1M^:^-KA 
G 7 1 O. :7D>'S- 3 8 2. SC-lOl. SC 
— 102. SC-103. SC-104. SC-10 

5. sc-1 0 6 (j£Ji±. um=^ (*) M) n<omff^^ 



(26) 
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:/7}fy-^~-KP 3 4 1 mmitrnjim: my m) . 
No. 5 7. 9 5 mm±it^ (») m) m(Dm^v.^x- 

[0 2 17] :ithh(7)^mm\'m(ommp]^a. (a) 
^5^^ (B) f^i»(D^nmi 0 osmm^m^x^ 

L < 2 fiSasJ^T. J: 4 U < »i 1 fiS:SfI5£ATT*fo 

[0 2 18] ^fc. ^ummmpu-^. mm.t(o^m^^ io 
[0 2 19] ±mmm^^^Mt \^xn. ^mr^ y u 

[0 2 2 0] ^ :^^P^T-ffiffl"r^@*f^^^t:**!|sf 
m'r^:ithx-^^o 

[0 2 2 1] <mi3irmy<^''i^(oj^m>^^m\^^\i^ 
X. ±m<ommm^itmRf&^^m\^'^^^t\'zx^. m 20 

[0222] 5fe-r. js^4^^^>(bt4a^^^. ^y;^*^-^^?) 
@?f^^c7^«g/^^^ 5-70 mm% tfji^xv ^m^^Mt. 

[0 2 2 3] ^Om. rcDm^i^^v-y ^^'^—^ 

-c. ^<D-m^M\^xtmMmMmm^n\^\ »ii^x-m 
[0 2 2 4] ^M^^(omM\^x V (c) ^^(DrnWiMm 

(A) fil^\^i^mi.x (A) ^3>^55^»i-^o 

to 2 2 5] ^fc. ±iEADfia^tC. ^^fcliJ^S^^iC 
ii:-ri-^#-r6 (A) ^55-^ (D) ^S^i-d^^J^iiUT. m 

[0 2 2 6] :^^m\:^^m^iv^mmmm\::m3.i^^%: 
(A) . (B) . (c) . (D) ^ximmi^mm^ti 

[0 2 2 7] M^t^m^n. y-y^. y- 
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ji^uv^'y =3— /p^y ^ ^7u^~-7^/K :3i^uvi/y 
IS ; y ^/P-t u y/uyr^'r— :3if^/vir CI y/uzfT 
irx— hm ; i^^f^u>'i/y n— /u^y y 7^ 

-/y =1— /U3i5^7U3i— t'u>^^y =1— /W'>^n 

^y /u:y'n bVi-ni—v^yUTirT^— h>^D eu^^^^^y 

y /py ^yl.:3i— 7'/v:7'n fc°;^;t— t/ofu^/^^ 
y =1— /t-^a tVv^— r>'V:7^D t":^^-— fc'uv 

h^^. n-^:3ri^y 4 — t Kni^i/-4-^^/V 
- 2 -^v^ y ^-/.^ ^'co^^ h ; 
[0 2 2 8] ioJ:t/gt^y ^/K i^^^f^/K S^^:/o 
tVK it®&>^^/K 2 - b Kn aei/>^ci b':^>'^3i^ 

yi-. 2 - t: Kd ariy- 2- ^^/u^ti e7r>'^y -^yK 

m^-y^/^. ?L^y^/K fL^^^/L-s ?L^:/i=it:VK 
fL®^:;^5^/K 3- t Kn:arv':7^D t-r^^^K&^^/K 3- 
t Kci:Sri/7'n t';^V^iiif^yK 3 - t Kn ^'>:7'n t* 
3^>-®&^D^yK 3~b Kn^i/7^alf'3j->'ffi£>^^yK 
2-1:: Kn^ri/- 3 -T^^yi-:/^^^;^^^/^. ^ 
g^^y^yK 7^ h^^ev-ilFg^cii^yK ;^ h^i/i^®£:/n 

^yK :7'c3^:3f v-i^^y^yK tK^t i^ilF^^i^^/K 

abVU. h=3e->i^^:7'^7K 2 -y h^^j-iy:/^ 
KT^f^yK 2~/ h^^v^T^D t:':r:/K^f^>'K 2-/h 
^i/^^n fc:-;^-^®^:^^ fcfyK 2 — ^ h ^i/r^^n fc"::^^^® 
y^/U. 2-:ii h^i/:/cr t:"::d-^/Ky ^yU. 2-^h^ 

tVK 2-^ h=¥->:7'cr f:^->'Be:^^/K 2-7'h^'> 
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n f;d->'Kycr fcVK 3 - ^ h ^'>:7'd l^;^ 

/K 3-:i^ h=3r->>^D fc':d->^;^^/K 3-^h^v/:7' 

/K 3-31 h^v^ZT'ci t:':^^^K7'^>'K 3->^ci;K^v' 

/K 3-yu7K^v^:/ci t'Ti-Vg^T'ci tVK 3-^n7K 
^i/^D fc:';d->le:/^/K 3-r^ h^'>:/D t'xi-ve^Tf io 
3-:/h:^E^'>>^D t";d->K:3^^/P. 3-:?^h^i/ 
t'^>^:7'DfcVK 3-y h^v-l/o t':^>'®&p^f^ 

[0 2 2 9] h y 77 71^:4- n^f^/p^^-if:/, 1. 3 - t' 

=^i^>^. 2j-iJ^^r7/U;!|-07^;& y 1, 1, 2-hy^ 
nn-l, 2, 2- h y >^/U::i-ci;ii^>-/^^*(^):7ry^l^. 

[0 2 3 0] :Ltih(DmM(7)^x\ mm^. ^^^t(o 

[0 2 3 1] $e>l;iBfjf5^^^i:t{wia».ai&^^»ffl 

T^K. N-t' ^/^5^^/^i^r =^ y K\ N-^^/^T-th 30 
ny K^'. v?7^^/^;^/l-^h^>'K. ^>'v?/U:3i^/Uji— 

[0 2 3 2] :^^^X'mm^ti^mmmmtim.^m 

^thJ^JB. JEm^m. yti-^m. if LffiL. ffi#f^S 
SdOWLfe. §l#Jgf^Lfe. *D^?ftaife. CVD 

^<-3-hfe. mm^^:^hm. lbs. j^t^u— 
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[0 2 3 3] :L<om^^^m\^^^^xi)m^m: (sir. 
mz,^y)^t>hf)-. j?^L< [i3 0-2 0 or. ^^m- 

^ L< (14 0 — 1 5 Ot:T'^«9. Hy^U— h^:r— 

[02 34] Wiii^umf[i^m.\z.^m^t\^^WLtsM^t u-c 

(i. 2S:^3 6 5 nmCO i 4 0 4 nm(Dh^. 4 3 6 

J®. jS:l:2 4 8 nm(DKr F:i^^r'>-^U— . 1 

9 3 nm(DA r F^^~>-^U-if-^Oai^^^. 

liRS.ttiS:S:/^^'l;it^ 0. 1 mW/cm^-'l 0 

0inW/cm2 t'r^^tfr^^i>K\^^1^^i)^^<m'i^ L 

wixe><^5ifttti»Ji. ^<^ — :y'^:^P^^V.xmM'1r 

^z.tx. ^iiiMm\^mm^mtmA^y<^-=~i^^~t 
-r^^mi^Hx^L^mm^^n^f^K o. 2/imsgo» 

[0 2 3 5] ;$:^P^X-(i. il3fe^t^;!JDi!^.^ll (ifelt/^BS 
MWi^-^ (FEB) ) ^tT5(0;&5fli^H/\ -tOAPfRi. 

3 0-1 5 ot:T-fc!?. j:9»^L<*i 30 — 13 ox: 

^m\z.. m^-r^ (a) j^^^t (d) ^5><t^^ife^^t 

^ L< flPEBOi&^J:«:) 1 OX:i^±i^V^iaSX'fct). 

[0 2 3 6] Mc^m^mMm^m^-r^ (o 
[0 2 3 7] wm^^Mi-x. m^i^. mmm^mit^^ 
[0 2 3 8] mm\^x^^h\cmmmmi:no:it\^x 

[0 2 3 9] ^wMi^ixtitt. ^m^(ommmy< 

^-^^mfS.^\±. ±15 (A) (B) fSL^^^xy- 

(C) J$.^^^hfJi^mmm^it\^fS.mzy<^-l^-^::^ 
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[0 2 4 0] ^^itm (D) «;iJ:5«lfSfi. S3t^-<- 

[0 24 1] (D) ^^^b^jn. WL$s^wmwik<Dm^m 
mimmzj^u-r^ (a) ^mm\L^mi:'^^i\L\^. m 

[0 2 4 2] (D) ^m\:Mt\^X\^. ^W^Mr{^m(Dm 10 
[0 2 4 3] 

^^bt^m^i^i: (D) '^'&imt<r>mm^\'X^ m'M.<o:h 
ife«rS^ffl-C#5*^ «?ll;tl^ (D) J: t) 

fi^mt^^-t^^Lbf^^X^. (D) 
»*#TT'iS(*:^fcfi^»<7?S'&J:i*i (D) ^^J- 1 0 0 

[0 2 4 4] _bfS (D) (A) 20 

(ii*5i>TMjK^{^ffi-r^4i^<^^^Jlx (D) 
U^ttEl-SsSD^tt'SttiKSr^^b. (A) ^^i-^r^^L 

[0 2 4 5] Z(DX'?^^^mt i^Xa. ^«I^*^7K ; 
:3i^y— /u, i s o — — /U, n — 

y^y— /K n— :7'^y— /u, i so— te 

— /Um^yl^oi— v^/^TiTT^— h*|<D:/c2 b'U-V^J^y =3 — 

T'/Wy^n t*;^-;*.— fc" u:/^/ y za- 
yPT/o bVu^— 7'/^:/c3 t:":^^— h . :7'ci fc'uv^y n 
— /uy^/uni— r/UT'D i:";?^^— h^<0:7'D eu^^^/y 
=3— yur>'^^>'^^— T^-z^T-fex— his ; 
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y f^/l-T ^ h 4~b Kn^v^-4-y ^/V- 

mi^y"^ fcVP, ffF®£>^5^/K 2-t Kn^i/:/n t";^V 
g^m^/K 2-b Kn:ar'>-2-yf"yP>^n fc°;r>^^y 

fLK^i^/K fLK:7'DtVK ?L^:7^^/K s-fc Kn^ 
v^r/n t:°:^^^^y ^/U. 2 - t Ko >/- 3 ~ y f^/l-:/ 

2-7t H^v^yci e^j-Vg&^^/K 2-yh^v':7' 
:?h>-M:7'f^/u. 3-^ h^v-:/!:! t:'3^>'K:/^/K 3- 
1, 3-^':^ ( h y :7/U:^ciy ^/w) -O^if^/. 

1, 1. 2-\-V^^ti-\, 2, 2- h y >'/U:^-nai 

[0 2 4 6] wttb<0?^^J<7:)*T% tK. r/W:3~/U^, 
^y n— /POL— T^ylx^, :n^Uy:^^ y n — /L-T/W-^/^^ 

[0 2 4 7] (D) n-^WLmt (A) ^mmt^^<r>m 

[0 2 4 8] n^m^mmmz^m^T^ (o 

[0 2 4 9] fj:^. ^m^-^^tiiihm^^t^mmmy^^- 

^{zBm(D^M(DTxmm^tL^tmM^tb^^^xh 
[0 2 5 0] *^?Biwj:tiff. ^^m(om9Tm 

^<^-:ymj^m±. -his (A) fife:^. (B) jS.^^X.xI 
(c) ^5>;i>^^?i6S*T^^<l:14mfig;i^lw^'^^-:^^^ 

bXj5SM^^fiS,StU. »:l/^T-*DfSiLT*S5fegl5CO (A) 

[0 2 5 1] ±fa;bP^,ii> *f ^ u< nm^^fm^i^^- 
^(DWi^x^ 1 ot:6JL±iSv^iaS"ciiffi"r5cod5»^u 

l\ 1 7 0^i^i:<7:)t^d5&*L<. 2 0 Ot:gX 

[0 2 5 2] ±ISJ!fl3fgiJ;iJ: 9 . 7^8*951-^^^X1 ^fc 
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10 2 5 3] fj:^. (D) f&^^^^fj:\^^m^(r)±t^f^ 
« ^ o ^ ^ fo 5 V ^ S 53 (O^M (TP TTigffl $ 

[0 2 5 4] ±.m<oxo\^\^xm'^(D:fjm\:iX^m0,^ 
5®Sf^^<bi4aj*ife*o (A) ^E)c55'<b (B) i$.i^(om 

;tf^®ST^M£T)a:^ffl:^0. O 2 J:i9^#i/^<l:<t-f-6C 
[0 2 5 5] *5IPJ(T)®^^>'^^5^-^^tis ife«j»BB#^g|S 

I w ^ ^ ^ b "Ci/ ^ 6 ;6 ^ 5 1 ^ * 1 * u T I ^ j'cf 1/ \ 

[0 2 5 6] ^^c. Jfe*r^RS,5^a5d5^^:^*i-^^'&{3: 
fl. ^O^I5S^H»*b<(il 0-9 9. 9%. 
^U<(115-99. 9%. i|#{w»^L<«i2 0-9 
9. 9%X-te^o 20 

[0 2 5 7] $t>lC. »[WjSfiB,t^gi5*5j;TJ5=fe^,|^gi5(0# 
tt^il, »^b<fi-?:tb-^:*;fu0. 3 G P a ^Ji4o 1 
GPaJ^±X$>!9. $ib{;i$T^U<(i-^:n'^'tvO. 5G 
P aJ[^±ioJ:t/3GP ai£JL±Xfe^c 

[0 2 5 8] fefel*Mfi8#+Sl5<T)^ti^J:i. U< HSJcW 

[0 2 5 9] ^^c. 7^^B^(OJSJ»f^^"^^ — V-t-i. MxliCO 

[0 2 6 0] i^wn(omx^^<^-^^\^. -it^\z.±^t^ 

T><y u-^. -dTfe^x htJ^-f:?}— K/:7;j- h 

cd/ld/pd/dvd^^t' 

[0 2 6 1] <3fe^95p°p<oKii:^a>«3tttJS5T^lE^b 
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[0 2 6 2] myLKt^vY^. ^r^/^-t^c. ^W^. 
W^^f\.^\^<ox\%fSi\i\ ^(OiSM^m^'^'^^X^^W^ 

WLte. §i#srfu&. APfSiJftaife. cvDisg^fe. 

mm^^<^XKty^'di^^-v^^ y^^)yv\^. /<-3- 

[0 2 6 3] itmM^mz.m,m^f\.^it}::\^x\'^. 

3 6 5 nmCO i iS> 4 04 nm<7)hS> 4 3 6 nm(Og 
2 4 8 nmOK r F^^v'-^^'~-i^'— . iSSl 9 3nm 

0, ImW/cm^—l 0 OmW 

fhh<om[^m.\-^. y^^-^^^T.^^^x^xmM'T^^h 

[0 2 6 4] 4^^PJtC*5<.>X{i. ^3te#J;i*D^^S (£A 

S'JcO«m«Jci:t)3^i:>5*K »*L<fi 30-200 
t:. J:«9$f^U<fi4 0— 1 5 0X:X*5!9. ^:yhXu 

-v^^--fiy. ^^Wsi}i^'^m\^ximct^^}it- 

[0 2 6 5] *^?^<T)^^«55ia(0®*f^5J'*lCiott6S 

lS:CXtt;t{-i5:^-r5C^;d5x-^6;6^ i?ij;tf^0. 02 
£JL±i:i-'5wi:;55x-#. ie:.^{;ijSi:xo. 0 3m±. ^ 
^»;iO. 0 51^±. 0. 0 SJeAi^-r^r ^^^X# 5o 
[0 2 6 6] ^lc^f*&^?:^0*Ji: UX. ^:7r-r'^^-. ^ 

gg^*:(^Jf^^;^ife(^o^,^Xt^3^ji•r5o 

[0 2 6 7] <%yT^^'^-<oi^^i^~>5^>%yT^^^— 
Km'S.(O^m^^'0nf^'^^^ti:i^X^ht-. m^\i-. 
^Jsf<ry:>jm\^ J: 6 c <t i^x^ 5c 

[0 2 6 8] *:7r '<^^-^?F^^i-5fc2B!)(7)^3t^iS^ 

-T'S^^/ii^^Xt^o CtO^ #^ffir6^i^<t UXIl. a 
.fe;55 5 0^-2 0 0^<D^g|*fi&^-r6^^/55-e#. g 
?«tp<0@ff$^>aigl^ 5 0-8 0%^-r5r ^;55X#5c 



I 
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^JF^-r^o Z<Dt^(Oll^t\^Xi'X0. 1-1. Om 
m. 5Sf*i^*^ UTIIO. I'-l, OOOm/minm 

[0 2 6 91 ±lScoj; pli?fMU/c:7r-f (w 
^Tfe^^— 0*C'--2 0 OX:^ ^—^^N\tL. 

[0 2 7 01 :i(om. yt<DmMm<om&^&^(om^. 
xwL^^m^i^mmf)m(^'rh^^<oG im^-^r^^^ 

[0 2 7 11 a±a!-<fc. :7y i4M 

6o z.f\.\:.^^mm.\^xQ\mity7^^^-^^^^^^ 

[0 2 7 21 < U^/X(7)f^fiK:^fe>*:^B^<7)U>'Xj^ii 
[0 2 7 31 ODPguvXIg^j^oGR I NU>-X(^ffM 

UTfi. »,^.7555 ot:-2 0 or 

0-8 Oyot-r-Sr ^^JST-^-So C<0^^*:ty h:XU 

;^^twj: t)^Mt7:)?F^«<7:)RSJKl:i^?F^-r5o ^\^^X. R 

i^|llll;i7r:-rct ^^.^t>t0^^i>^w^;&^T*#^o m i <^ 

icg^t) 2/>5gSjB[^tb6J:9J-i^ir'>^5^-i^S^raS5-r6 

%'^^-^<Dl]mm^tl.xn. 5 0-2 0 0*CI:i-Cl 
tl'^-S 0^^S^$?^^-r^w<h;ei5T-#^c 

[0 2 7 4] ©dbl^vXtt^l^oGR I NU>-X(D?!^^ 
2& 
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[0 2 7 51 <%^^^mi^&)5^>^^m<r>%WBm 

10 [0 2 7 61 ^m^^^m^i-btzitxom^^^mifim^ 

-t^'-x^h (Am o :i(Dt^mmi-hmmti.x 
m>.'^.^^-sox:'-2oox:(Dmmi:^m't^^t^*^x 
mm^(omj^^mm'i2o--e o%t'r^:it^^x 
^i>o ^<Dmi&tam:i. (B) ^^\z.mk^±M^^ 

^c^ds-e#> ^j«^b-cii»^.*^5ox:~2oo\:m 

20 [0 2 7 71 ^-Ti^D =^:^'^:^y:^^j:t'<Dm'M:(r>mW.± 

^5 0 mnmm<omm^nm'rho :i(Dmmf)^^. 

— y V^ — ^%(Oi^'^(r>^^t^^WiX^^ M 

mf^^<o^^ti.xi'X^ 5 ot:-i 5 ot:-ei5>-3o 

^mm(r)mm^no :i t^^^x^ h. m^. Am^±mx 

ifmm^^<D0ki^ti.xi^. ±^^tmmt'r^:::-ti)-x 

30 # 6 0 

[0 2 7 81 ^\^^x\ #feK(D^>'^5'-:/;6s=iTgiS^J;i*3 

-<—^<o^^t\^x\^. 5 ot:— 2 0 o*c-ei&^— 3 0 
y Ym^m^'r^:Ltx%m}mi:'mm'^:Ltt-x^ 

[0 2 7 91 <ffi»gg»<^jg^R:^ft>*«e^'^fesSK«^ 

:hm^x.h^tir^x^h. 

[0 2 8 01 ^mm.{^^mis.-thfc^<o^%m^is\^^ 
it^^mvx. m^^mm\z.mm^^tL^^x^m'rh 

50 C^d5-C#-5c r^^irtfiSffl-r-Sgget LT(i. Jft^.^^ 
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iz^tc^xn. 5 o'C-i 5 ox:t*i5)"-'3 o^j-as^^ 

l3m\^X^Zt^-X^ ^<0'^. ^^y^mo. 2 urn 

(Dt^(Dm%'^^-^(Om^t\^X\,'t^ M;tl^5 0^~ 
[0 2 8 11 <lE]jT»^<^ff^^:&fe>*:^M<^Ifi]Sf*&^ 

[0 2 8 21 lHl»r»^^?K^-r5fc4?><^)^3tt4®W^^ 

zti^-x^i>. ^(Dt^mm-rammtx^xa. 

<DmM^mi^n 2 0 6 0 % t -r 5 w <!: d5r*# 
[0 2 8 31 ^<Dm^^:^y^mm's:(Dm^(Dmm±\^ 

-'^mm'M:(o:^^^um-r^:^t^-x^. 

&i:LXti. 5 or—i 5 ot:x-i^5"-3 Or^-^jgcojbD 
[0 2 8 41 :i(Dm.m{:i^^:^v y hm^mM\^rc(D 

0. 1 -1 0 0 /iin/m i nSScDi^gX^f4^^S)^ 
ii:^>C<hl^J:t). ig:^<^UXO. 3 n m^±XiiM(Dm 

[0 2 8 51 y h:i)^(D^%:m^'rhm(D:^mt L 

7fe^^«M-r5:^^fe^.^^'^ffi^^5^^ tiX#5c ^r^-rthCD 
t:-- 2 0 o^x 1 3 0 5^<^;bD8a^tT p i: f)'^x^ 

[0 2 8 61 <2j^cr^7A^^OJf^^:^ife>^^B^(^:)jj^ 
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n i^5R^fiiai:(D:^fex?^^-r 6 r ^ *5x# 5 f)K 

m^\^}^r(D:^mz. x^^t f}-x^ 

[0 2 8 71 Tj^D^yi^^^^Ji^^-r 5^:1*6(7)^7^14® 

^ifg4^<o@jl^55'ffi-gti2 0 — 6 o%t-r^:iti)^x^ 

[0 2 8 81 rcO^?g^;tr^><.^iil:c0SStO^MJi(w 

10 m^. mm%:m^\^xm^i-so sxmm^<Dmm^m^ 
-^mm'S:(D:fj^^^W:m~r^ct^*^x^. mm(D^^^jj 

&<^UX*i. 5 Or-l 5 0X:X15)'~3 O^^gS^OAD 
[0 2 8 9] r(D|fe^(;iT^/*?^^-^^«:R?,ttUfc^. H 

^ii:ii^#^tvfc#Rs^%T»^itx^fli(c^,Mu. jsst 

5p ±f5S*^-<-i?^<^^{+^ bxt±. 0ij^f^5 ox:'-- 
2 0 0 x:x 1 3 0 ^(Dmm%:n b^t ^^x^ 5, 

[0 2 9 01 

[0 2 9 11 ^/C. l^T^;l^^a^X. fi^tt:(D;jeU ;:=^^U' 

n-x' hi5^^:7 SYSTEM- 2 1 ^ffll/>X®J^Uyc:o 
[0 2 9 21 (A) f^^^(D^l^m 

30 -g-^^lj 1 

1 L(Dy'y:^=^\cmmt^t \^Xo-'7^)vrf\^'f\i K5 
OfiSas.J:7^ h7t: Kn>^7:/50 OfifiSR^. 
^^bfc^fS^§^tcf±52^;^^. - 7 8X:i;i?^iPUfCo z.fy. 
ic. n-:/^/^y^^>i^ (l. <On--^^ 
1h>^«l. OSgas^^Dx:. ^^#HMTI^*5iNX- 

7 8*cx4 ^^fm^n-fxm^x^f^o 

[0 2 9 31 nhM^B^<mmz.mimmQ . sfisas 

tfyv^l^O. 6fiSgi5^?ftaL/ci<^^X*Dx. 
§-7 8t:X2^PB^»#«:ffofCo RJj^jft^i^T. 6 
40 OXrcO^Dliatwi: 1 0 Om 1 lilSSI^^ 5 LCO-fr^^/JS 
i^^lci O^Pa^XSAbfCc m^^^=rVyMY^y'7 
>'5 OfiSa5Xff®fil$ii:> 5 LtO-f ^rv^fejcXStt 

(A-1) ^#;to ^bttfc^L'S'^tDms^^&^^^sii 

2 6, OOOXfoo:to 
[0 2 9 41 2 

1 \.<r>'7yy^^\^W^^h LXo-:7^yur/Ux t K4 
Kn:7^ o ofiSSas^. ^*B»Ufc^lt^§fl-tt 



t 
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(1. 5^/^/1) tOn-^=3r-*^:^^jgl . OSSSfIS 

6 OrcoADi^JCj: 1 0 Om 1 ClISSS^x 5LO 

3 fiftgPO'fk^^ (A- 2) ^#fCo '^htht:.i\:.^m<0 10 
fifi^i^H^^T-Sll 1 5, 0 0 0 T'^ o /L. 
[0 2 9 5] -^J**^ 3 

1 \^<D'7y:^^\^^^^t o~'7'^/vr;\^y'^ K4 
yt Kn:7^:/ 5 0 om^gp^. ^IgBtftUfc^lt^^ 

^e7A (1. 5^/1-/1) (Dn -^^1^>'^^Kl . OS 

?fraiTr-}ti*ufcio #e>4xfc^iC^^Ki-«7kftffi&o. 8 

^l#J^#-7 8X:X*2 0#rBlJB^^^tTofc. ^J^??g^MiE 
T. 6 0*CcO*Df^li:J: t)*S*r 1 0 Om 1 Jwil^^. 5 

Lco>f :^>'^m7ki-i 0 5>rpix5i*^wi^s:Aufcio t^ai 

\,^AbmmM<o^\::^m (a- 3) ^»fCo #^:h.fc^t;-& 

^(DmS¥i^^T-S(^2 0, OOO-CfoofCo 
10 2 9 6] -^^^^ll 4 

1 1^(0-7 y y^^\z.^SL{^t \^xA-^^^-o-^^/^ 

rj\^'f\^ F2 5fiftB^Si:J^>fk;^^^'>'5 0 OSftgf^^. 30 
^^@mufc^jS^§^t^ttiZs^. -7 8t:{c?^raibfco 
rttd. H:7-/-(b^i^e;^:3i-'r/i-^f*:0. iSSSS^iD 
^m#H^Tt:ii3V>T-7 8*CTM 8B#F^^?^S]TT- 
jtS^UfCo #^;n,fc^J^?^T^lc^7Kg^S^0. SfiftgiS^ 

-7 8X:T*2 0#Pa»«2**TofCo SfJ??K^®/£T> 6 0 

^(T^^JDHaiilJ: 5 Om 1 CiS^S^ 3 LO-f 

(r>\\L^m (A- 4) ^#fcc #^tLfc{b^i^<^fi&¥^*li 

5>^S(14 8, OOOT'fcofCc 
I 0 2 9 7 1 -g-^l^i 5 

T/i-xt K2 5fiSgP^*g^bpff^l^^-/5 0 0SSg15^. 

'^m^m^T\^^^^x-i sx:xAsv^mi^nTx 

mnx^tLo ^tbixfc^PS^j^tw^TKSI^O. Bn^ut 
fc-yi^VO. 6mfia5^?ftaJUfc4^^T-jbD;t. s 
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- 7 8 2 mmmw^n^ fco EiC?KS:®iET. 6 o 

X:05[}Dflftl-J:'9^S^5 Om n:i«lim. 3L(7)-r;^V 

7kxstt**ML. 5 0X:{;lT*^^^^^TtM imm^ 

(Dit^m (A- 5) ^^fCo #^tl.fc{k'&i|g3C0SSq^i?& 
:^^S(i5 3, OOOX^ofCo 
[0 2 9 81 6 

ufcSf&^St^iftiZ^^. -7 8X:{c?ftaiufco 

n— >^^/uy ^"^^N (1. 5^71^/1) tT^n-^^i^V- 
0. 2Sl^^iD;t. ^^#HMTlw:fct^X- 7 8^ 

X4 8 0#fB^/^iPTxit#bfco n^ntLK^t^^m^m?^ 
^mo. smsa^ t-y v^vo. 6mfi:SR^?ftaib^c4^ 

flgX*D;t. §|#^#- 7 8X:X2BtrBm4^^fTofc:o ;K 
iJ??g^i^ffiT. 6 Ot:cDAPfg^iwJ: i^^S^ 1 O Om 
»*6m. 5L(D>f:^V?Sjft7K(J:i 0 5>RgX5S«^»f^SA 

5 L(D^:<i-:/3^}^7KXI?a:fgSSb. 5 oriwXK 

^^j^^mM 5 g<7){t.-a'^ (A-6) #ibtb 

fz.i\L^m(omm.^^iif'^&\'^ 1 1 o , o o o x*>o 

[0 2 9 91 -a^^^^iJ 7 
r/l-=i'>'#H^TX5 O Om 1 (?:)Hop:7 7^3l;i 1 , 
4_-^^-^V^:^— /V3 3. 0 5 g^l. 4-v^(2- 
nhab'^/l/) -^Vif>6 6. O 6 g trN-p^^/I^tfn 

y Kvi 0 0 gtc^^^^fc. rtLi;i. N-Tf^/i'^/V' 
7^y>^l. 5 5 g^N-;^^/^t-c3 y KVl o g{;i^^ 
^^fc^^S^s m«2b/j^d5e)7K?ftTXi^r«1?&^*txg:A 

^%m. 5 0X:{CX*^^^^m^7 2. SOs(Dit^ 

m (A- 7) #^ixAciib'ai^<7:>Sft¥*&:»'^^S 
VXb, SOOXfcofCo 
[03001 -^^fi?!! 8 

r/i-=rv#lS^TX5 0 Om 1 coHop:7y ;^=Ii;lx^' 
>^^/^®£^D yK49. 84gt:150ml (O^nci^ 

^wlill. 4 =^VifV^:^-/V3 

3. 0 5 g ^7KK<b;^ y 1 6. 83g<^150ml 

JS'&^^ftofCo ^JS^6B#P^frofc*>^. T^h^t KD 
:7^>— ;^^y-/^X2g[SttfSM^^TofCo WffiUfc 
m'a^(*:^^SU^. 5 0X:twX^^^^^fTt^6 1 . 2 8 

gco^b^^ (A- 8) ^'#^Co mhn.fcit^m(^Mm^ 

^^^m^^ 2 7, 6 0 0 X^otio 

[0 3 0 1] ^^0^ 9 
r/Urf^-^S^TX-S 0 Om 1 (7)Ho P 7 7 ^ 1 . 
4_^^-|f^^:^— yU3 3. 0 5 g i: p-:7icz^u>'v? 

) >fy->r^-h4 8. 0 4 g:^J:U!»iSt LXv^S^^/l- 
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^Z^v?^ p y KO. 1 2 g^v^T^ ^/W><./U7^^v^ K2 0 

0 gi;i^fl?$^7to S:Al^Tm. ^iS^^^e ot:]-?:^^ 
X h^e Kn:7^>'~;^^^y-/^-C2^wa:fl®i^ 

^tfl^6 6. 3 0 s(Dit-^m (A- 9) ^mtz.. nhth 

fcit^i^omm^^^^^Min is, o o o x-fcofc, 

10 3 0 2] -g-^^j 1 0 

-1, 3-7ai^y UV-v?^ PPyl^/U;^— h 9 2, 42 
g 4:4 0 Om 1 CO^J^ D ^rtCl, 
4— <>^if^^^:d-— /P3 3. 0 5 g <b7K^<b;^y 
6. 8 3 g^2 0 Cm 1 (D-f ;d->'5S^7K{w^^$itfct> 

^^^<Srm^8 3.6 1 gtO^fk-^fe (A- 10) 

tco mhtitiit^^(Dmm^^^^&n3 2. 0 0 ox* 

[0 3 0 3] 'g'^^lj 1 1 
r ^-^SMTX 5 0 0ml COHo p y ^ n 7" 
:7^/U'®^4 9. 8 4 g t:7 3i— /py ^/Uv^iJ^ a Di/^>' 

5 7. 3 4 g^N-p^^/l-fn y KV2 0 0 gl^^^^ 
iirfCo w^^^C. fc:°yv>^^2 3. 7 3 g ^N- 7< ^/i-t'o 

xi^r«1;6^i-xg:ALfco SA^i^Tm^ >S)S?g^6 0X: 

2 0 Om 1 CON-;^^/Wtf C2 y K^^tcSE^^^it 2 L 

^y-zKc^ALxsttftM^frofco wmufcm-g-f*: 

^^S'jm. 5 OX:twXK3g^^^tTV^7 0. 8 0 g(O<b 

^fe (A-1 1) ^mco mhtirz.it^m(Dm&w-^^ 

^fi(12 6, OOOXfeofCo 

[03 04] 1 2 

r /W=i'^^#H^TX 5 0 0ml <^Ho P :7 ^ >^ 3 iC-<>' 
Xr/V"rh: K-:/p«^/UT-fe^— /l-4 5. 6 6 g. ^ 
v^ys^f Kn:¥y V4 2. 0 4 g ^v^:3if"U>>J^y =1— /I- 
7"/H 0 0 gl;i^^^itfc„ w^lCp 
- h/l.oii^^/l.TlNVg&O. O 6 g^v^aL^U>-^y n — 
/l.:ii^/l.y ^/U:3i— T'yH 0 g JC^ft? ^ii'X^;?)D IS 

^^i^L/cfd^^ 1 0 ot:x8^FB^. ?J:i^xi 3 ox:xis^re^ 

(i. i*EETx-@^L/£d5??S'g'^fToito m^mr^ik. 
^Jt?^^2 L<7)y >5^y-/ui;i^t'i2^A/xa:^^ii:. 

1 0 Om 1 <Ov^^^ U>i5^y yun^/u^ ^/i^m— 
>'H;i®«?^^2 L<7)y >5^y-/MrSALXIftt*S«S:fT 
ofc, WtHLfcS'&f^^^SUS^ 5 OX:(wXS^g:^^ 
^TlM7. 9 3g(0^i:^ife (A- 12) ^#fc, ^^^ix 
fc^b-g^i^COSft5pi&5>^fili 5 . 8 0 0 X-fcofCc 

[0 305] ^^i^ 1 3 



1 L<0>'7:^=3jwmsfls:i: LX o -:7^/>r/i-7^ t K5 
0g^xhyt Kn:7^^500g^. M^^^Ufc^ 
fS^^iwtfci^;^^. - 7 8X:(C?ftaiUfCo CtttC. ter 
t-:f h^e/;«;y e7j^4 1. 8 3 g t:AD;t> ^*#H^ 

T(-^5V^X-- 7 8t:X4 80#rpi?^aiTxm«^Lfco 
nfc^t&®?^t:i^7Ki^^4 5 . 6 7 g e y V 3 5 . 
3 8 g^?^aLfc^*^XJ!jP;t. ^l#^^#-7 8X:X20# 

H»*^4r?To^co Rit^m^mmT. 6ox:(Dmmzx^ 

1 0 Om 1 i i^<Dmm^'rMzmm^'^. ^ 

10 :^->3^j^7KX3il]i5t#^firi\ gtSe^i^/i-^fiJg^. 5 
ot:trx^^fe^^m>4 5 gCO^b:-g^ife» (A-1 3) i: 
mtio nhtltiit'^m (A- 13) ti. IH-NMRI^ 
*5t^X. 1. 2-1. 3 p p m(7) t e r t 
^(Dyuhl^t. 7. 2-7. 7 p pm(D3^§;^^3^cO 

[0 3 0 6] ^f^m 1 4 

r /wrf ^-I^H^TX 5 0 0ml (OHo p :7 ^ =1 
:7^/U'^^D yK49. 84g^l50ml (D^auT}^ 
20 /Ui^tC^^^^. ^ClCl, 4 — <>'if >'^;r— /1-3 
3. 0 5 g t7Kg^^b;^7 y 1 6. 83g^l50ml 

^^^ffofCo ^lS^4BtrBmofc^^s T^h^tKn 
:7^>^-y ^y'-/^X2;g^a;*SM*fTo/c. tFfaiU;t 

it^m^^mm. 5 ot:«-x^^feei4:m^5 6. 55 

^(Dit^^ (A-l 4) ^*e)i^fc^b;'&!te<ofifi: 
^i^^l-Mit, 7 , 6 0 0 Xfeo/Co 

[0 3 0 7] mmm 1 

(A) ^5>^LX. (A-l) 4 0*1:^55^. 

30 (B) J^^t y—ik^V i^/\--^:^^:^^^l^GK 

6 50 ( m) Bg^®X§l^. mfi:^1^5^T-fi8.2 0 
0) 6 0SmgT5i:> (C) ^5>^LX2- (4-^ 
iy'7zxu=./U) -4, ( h y ci^y ^/^) -s 

- h y r v^:^ 1 Sfigis ^ ^^fls:(o@JF^:^«gd5 2 o fiS 

[0 3 0 8] <Mfllo?i^^>->y =ivStg±i;i;^t->'^ 

<ikm^mm^m>^^htircmm{c. nsr 1 5 0 5 i 
eAmy\-^^m^m ( (^) =^^>'m. na=o. 4 

5, Z = 365nm) \C X ^ mmMM^^XmJftm 2 0 
m J/cm2(;iXi&^^RS,St*Qfll*mv »:i^X7j^';/h 

^u-h±x\ 1 2 o'x:x2^rBm^m^~^^Mm. 

»$3. 0 /imO®Sf^>'<^-^-^}^^Lfco a 

50 ::wXJ^^^;h,fcB5f^/<^-:^lwOi,>x. ScltiS 
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to 3 0 9] <mir^(^Bi'&>Mu\^^n^i^v ='>m 

Auto EL IV N I R III 0^ K/^:7 ]) i^— 
fri-r.y^'l 7 3 7 (=i-:::^^-^?±M) J ^^l/^fci^ 

m^^i:^^^^^ r 1 5 0 - 2 om^-P"^^^'-^ (0 

^^f^0f®J) J :^^l^-C4 0 0 — 8 0 0 nin(7)^Sg-Cffi"J 

i^T. (?f^^ r s - 2 0 0 0 J . (») 

Ado ^^^^ 1 t-^-Tc 

[03111 Hifi^ll 2 

«tM;^R?.lt^^i-:fc^H-5^7feS^3 OOmJ/cm^^ 

[0312] 3 

(A) fig^^LT. >fk^^ (A-1) 7 0fiS^^ffl 
V\ >/^'ir;^^:^^1^>'GR6 5 0 3 0 

[0 3 131 mmmA 



20 



(A) ^5^^UX> (A-1) ISSSSlSSrffl 

i\ v^/Hr;:^=3e;e-^i^VGR 6 5 0 8 5 

/Co 

[03141 mMm 5 

(A) {b'&ife) (A- 2) 4 0fifig^S^^t^ 

1 iw^ t isbtio 
[03151 6 

(A) ^^^LT. {l^'&fe (A- 3) 4 0fiSgi^^ffll^ 

[03161 mmm i 

(A) ^^^LX. -fb-S-J^ (A-4) 4 0a»SlS^fflV> 

[0317] mmm 8 

(A) m.^t\^X. it^^ (A- 5) 4 0fiS:^^fflV^ 

1 t;i^^«6fCo 

[0318] ^JS^lI 9 

(C) f&^t\^X. 4-:7 3iZ=:/Uf=':;^7rcrr:./Uv?>^a.^ 

^m(^^ii-^<i:ie>fcp 
[03191 mmm i o 

(c) ^^5-^ bx. i:^y=^::^/i-B—v^^J^h])y/^^ 

uT^y"— h ifi*^^ffli/>fc]^^(iiijsi^!i 1 

[0 3 2 01 
[^1] 





(/Mn> 


(mj/cin^) 


















3,0 


20 


1.42 


1.52 


99.3% 


99.0% 






3.0 


300 


1.42 


1.52 


99.3% 


99.0% 


/j:L 




1.0 


15 


1.42 


1.55 


99.5% 


99.2% 


UL 




5.0 


35 


1.42 


1.47 


96.2% 


96.1% 


fiL 




3.0 


20 


1.42 


1.52 


99.3% 


99.1% 


UL 




3.0 


20 


1.42 


1.51 


99.3% 


99.2% 


UL 




3.0 


20 


1.42 


1.53 


99.3% 


99.0% 






3.0 


20 


1.42 


1.56 


99.3% 


98.6% 






3.0 


20 


1.42 


1.52 


99.3% 


99.0% 


UL 




3.0 


20 


1.42 


1.52 


99.3% 


99.0% 





[0 3 2 1] mmm 1 1 

(A) &j^tl.X. it^m (A- 7) ^5 0&m^t. 

(B) l$.^tl.X. y^-^^^V~>J^'^^^:t^-^:yG 
R6 5 0^5 OSSai^, (C) ^^^LX2 ^Vv^ 



2 0%{C/.f6J:p(Cv^3if^UV^y 3— 

[0 3 2 21 <mm(Dmf&>mmmi tmm^^t^xmm 
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NSRi505i6 Am^}-ikmnMmmmm 

( (^) nnvM, NA=0. 45, l = 365nm) 

I 0 3 2 3 1 MMM 1 2 

(A) ^^tl.X. it^!^ (A- 8) ^SOmSgiS^l'^ 
oiNTJi^2{;i:^ 

1 0 3 2 4 1 mmm i 3 

(A) ^^t\^X. it^m (A- 9) ^5 0fiSa5fflV^ 

fcmti^te^iji 1 tmmi^i^xwm^rfotco 

o^/^T^i^2(c^,^^^)fco 
[0 3 2 5] 1 4 



20 



68 

(A) ^^J-tLX. -(t;^^ (A- 10) ^SOfiSSl^ffi 

v^fci^^j^^js^a 1 tmm\:^i.xmm%:rT^tio sg:i: 
[0 3 2 61 mmm i 5 

(B) ^^irUT. y ^//^-fe;^^::?^^1^VG 

R 1 0 0 ( (^) Bg^amxM. mm^m^'T-ms . e o 

0)^5 OfiggiS^fflv^/cW^li^Sfe^jl 1 irimHt-b 
Tl¥ffli*fTofcio jSmi:ioi/>Xtl^2{c*i:4?>yeio 

[0 3 2 7] 1 6 

(B) ^^^LX. ^^-4^/i<y v^/Hr;^^::r^i^>-G 

R 9 0 8 ( (») Bg^mxM. mm^i^»'=F-m9 . o o 

xwm%:n^tio uMi^<:>\^^xi^m2\^^tisbtLo 

[0 3 2 8] 1 7 

(B) f&^tl.X. ^i$^-t^^y i//Hr^^^^i^>-G 
R 9 5 0 { m) BgfnmX^. mS¥i^^T-S9 . 2 0 
0) ^5 omS§IS^ffi</>/cJ^:?1^ti^*feF!ll 1 
TS^fli^rfTofco «g*lcol>-C*i«2{:i*t*^/cic 

[0 3 2 9] 

[^2] 





ImJ/'cm^) 


PEB 

(x:) 










SB 






.li/fei}^} 1 1 


80 


130 


1.42 


l.oo 


99.3% 


99.0% 




mtkm 1 2 


80 


130 


1.42 


1.58 


98.9% 


98.6% 




^Aa^l 3 


80 


130 


1.42 


1.57 


99.1% 


98.9% 


UL 


'^mi^ I 4 


80 


130 


1,42 


1.56 


99.3% 


99.1% 


UL 


^J^M 1 5 


80 


130 


1.49 


1.56 


99.3% 


99.1% 


UL 


^iSFi 1 6 


80 


130 


1.55 


1.57 


99.3% 


99.0% 


Ut 


'Mmm 1 7 


80 


130 


1.56 


1.08 


99.3% 


99.0% 





[0 3 3 0] mmm i s 

(A) ^^tL^xit^i^ (A- 11) ^bommu. 

(B) ^^tl.Xy^-^^Vi^/^^^^^^i'^'^l^GK 
6 5 0 5 OBftgf^. :^Xrj (C) f^lH^ t bX 2 - (4 
- ?^ b^i^^ ^=^/^) -4, 6 — t*;^ (hyi^nm;^^^ 

/V) - s - h y r v?^' 1 fii^as*. :^*<?)@?f^5i^i«^?&5 

2 0%j31?i5 J: ^t-v^^^^-^-^y yUn^/PT^^^/l- 
[0 3 3 1] <®mM(^?fM>^'y ^^-SSil^^ t'^/ 

-f-^mi^x. ±u<Dm&^m^\^ti^^. 9o'cx2^5' 

[0 3 3 2] <@®l?r^/<^ — ^^^0JF^^>±iEOj: 
LX^t^tbfc^iw, NSR1505i6 Afi^hS-^JJc 
( m) =^^>'m. NA=0. 4 5, X = 3 

6 5nin) \^ X y) mMMMmm^x . m^ms omjy 

cm^xSfeM^estt^^SrfTofc, »:i^X% l 3 on^: 

X 2^m(Dm^^ik^-^^m%:no :it\:Lxr). »tt^ 

83|tS|5^iScM^^ffi,W^X-SW^M^Wi-'5^^ 3. O 



[0 3 3 3] <®SJf^t7:)Sa^>-tlSXffMbAcH5r^ 

A u t o EL IV N I R I I I (/V h*/^^ 
yf— ^t±M) ^y :/y7«— Sr^l^X6 3 3 nmX 

[0 3 3 4] <®mm^(Dm'm>^yv =^i^m^coiXi:>^ 

\Z:ff9y^mWi r=i — ^V^tJ^l 7 3 7 (n — r^V^ti: 
S^) J ^ffli>fcl^^fiJifS®iocJ:tJ^©<blRl^ll{:iLX;^^ 

mm^} ti^o. i^i^x. r(0®ST4^/<^->^^*i-5 

(Dmrnm^^m^Bi- r 1 5 0 2 0igi$^>^/H:'-A 

( m) B^mifWrM) J ^ffiV^X4 0 0-8 0 0 nm 
(O&fiX-ay^Ufc, C<0<i:#^i&]gii^^^9 5%^^X 
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[0 3 3 5] <(mc^<tmm> (D) fS.^t\.X^a^=^ 
/I't/y i/C//U3i— 5 0 ml (Rft-^t^tl.X<D'r 
h ^:7'^/i-T:/^:=-^7ixy a ^ KSrO. Immo 1 ^ 

>5^-^:|ri 0 ox:(;iT2:^rp1. amufcm. ^MtKT'I 

^^Psiaci^LTto Canon P LA- 5 0 1 F 

[0 3 3 6] <®m^^. :}o<ttJ5SPi*<59g¥ffi>±K-e 

[0 3 3 7] <(3)m^^^<^—xo^'^\^^m>±ws.x' 

45j:t;;^7:^S=K±<7DjSJJT^/^^-^^{-oi^X. Can 
o n PLA- 5 0 1 FX:7^/l^^—^m\^^'ry<^ — >' 

^m^iMLX 4 , 5mW/cm2(CX3 0^m<V^^^ 

^n^tzi^v =^>'m&±<omiff^^<^—>'\^^^^x^ ± 

[0 3 3 8] <®^^it^mmWi<^^y^yi^^±(O^M 

^3*5j:t;^4ir^U/bo 
[0 3 3 9] ^iS^J 1 9 

(A) f&^tl.X^ it^m (A-1 2) ^5 0SSaS^ 
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m) (D) ^^^(oaSib^ctt^^^^b^^ia^^lr 

ifffiSrfrofco ^:^^col^Xli^3*5i:U^^•4ll*^«3 
[0 3 4 0] ^iS^lI 2 0 

(A) tux. '(b-^ifei (A-1) Sr5 0fiaasffl 
WS^^3lwls«t<oilt) t xa® 

*3tt5 (D) f^ji^(Dmm:tsxxj^^^itfiimt^i:m4\z 
u^com ^ t i.rci^x9['{-t^mm i s t mm\^ i^xwMi: 
noti^ i^m{zi-oi^xnms^xxj^M4{c^tibti. 
[0 3 4 1] mm^\ 2 1 

(A) ^^ti.x. it^m (A- 8) frsosaas. 

(C) ^^tl.X. N- i2-=^\^vi^>'i:^/U:i'^i^tf 

iit)t L. xm® {^^n^ (D) ^^^fo 

a«^^ 4 (w|E«c(Dii «9 t Ufci^Jl^ti^te^!! 1 8 t 
{wUXWffl^^Tofc« ^:^lrol>X(i«3;fci:U^^4»w 

[0 3 4 2] ^^S^^y 2 2 

(C) ^5^tUX. 4~>'ai:=^/l-^;r:7:x.r:i/Wv^:7^:::i 

xs® {m^^^^^-xomm \^^\-y^WL^ 

l^i#l;iUXl¥«^tTof:io jg:^t;ioi>xn^3ioJ:tJ5^ 
4(w^i:*!)fcc 

[0 3 4 3] ^JS^iJ 2 3 
Xm© {m^^^"^^ -XOmfSL) Iwjott^^r^M^RS^MS 
^^3tcf5«t<Oill9 i: Lfc£JL^(:3:^ife« 2 1 ^:!^1iltcL 
XlffiiSrfTofco i^*tcoi>X(i^3*5j:t/^4<w^i: 

[0 3 4 4] 
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130 


1.42 


1.53 


99.3% 


99,0% 




^JSfi^l 9 
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120 


1.42 


1.55 


99.3% 


98.7% 




^teo^2 0 


20 


130 


1.42 


1.52 


99.3% 


99.0% 




^IfiWli 1 


80 


130 


1.42 


1.58 


98.9% 


98.6% 




^fe'«2 2 
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130 


1.42 




99.3% 


99.0% 




^tm2 'd 


90 


130 


1.42 


1.58 


98.9% 


98.6% 





[0 3 4 5} 
[^4] 
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4#BB 2 0 0 3 - 2 4 6 9 3 0 
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[0 3 4 6] ytfcL. ^4^C*5l^T. (D) ^^O^fB-^ 

D-1 ; y'rur^/P^y ( 1 0 m o 1 %7" 

D-2 ; p-^i^y U^-v^T^ :/0 1%7kl&?K 

D-3 ; 3-:73iy ^->yD t:°u>';^/^>^^ K (1 Om 

o 1 %T h7:/^/^T:^^^!>i^ya ^ vmM) 

10 3 4 7] mmm 2 4 

(A) ^ii^ti.Xit'^^ (A- 11) ^SOfiSas. 

(B) f^^tl^Xyy-V^^^Vi^/^^:^^:t^'*)->'GK 

6 5 0 ( Bg^pmxM. mm^i^^'f-ms. 2 0 

0) ^50SS9i> (C) ^5>^br2- (4-;^ 

-4. ( h y ^ CI ^yu) -s 

- hy Tv^^^^imsas. (D) ^:$>^bTt';7. 

7i«i/-/UA>?i/y '>v?/i-^-x/H OSftas^r. 



[0 3 4 8] <(D$^'fk^ll>±lEOj:5l:iUTJf^^U 

v^i 5 or ( (A) ^ii^t^^muifir&^^'rt^'^ 

(A) (D) f^^f)-R!t^'t^m^) \ZX2^mm 

MMMb/Co Canon PLA-5 0 1FT* 

^r-c2 0 o^r-i o^^^feiJtiDfg^.L. mifi^^<^'->'(o^^ 
[0 3 4 9] <a)wm^:i^xmmfii^m>±^^x^^it 

n o n P LA- 5 0 1 F Xy ^ /i-^ — ^m\*^^^^^ — 
UX 4 . 5 mW/ c l;iT 1 ^J-P^c^ifc^JS^ 

[0 3 5 0] <®W^3fe. ;(J0^^S^cO^5Ettf^<ffi>^ 
Vlcoi^T. _blS<(3)f5tFf^coaiJS><tl^<t{CUT. 

5iBJ:t/^6(c^-ro 

[0 3 5 1] < <mc'&it^mM'^<o ^yy^ ^^(nwm. 

* 5 ^XXJ^m 6 Li^Co 
[0 3 5 2] 2 5 

(A) fii^ti^x. i\L^m (A- 12) ^soma^ffl 
2 4^ mm\:i vxmm^n^tco mmzo\^^xn 

[0 3 5 3] MM^ 2 6 

(A) ^^i:LX. ^t^^ (A- 13) ^5 0SS9iffl 

Stj6^^5i;ife®coiit) ^ XS® I;: 

2 4 LXl¥il$r?f ofco S*^wOl^X(i« 5:Jo 

i:U^^6lw^^4^)/c:o 
[03 5 4] 2 7 

(A) m.^tVX. it^^ (A- 14) ^5 0SS:a5. 
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[0 3 5 5] ^Jg^l|2 8 

(D) LT. 1, 4-t';^ (4, 5-i/t:Kc3- 

2-:<r^f-y y/u) -<>if:/ 1 osfi^as^ffiv\ xm 



[0 3 5 6] 2 9 

(D) fiK5>tur. 1, 4-e;^ (4, 5-i:;^bKn- 

2-:^^f*V'y -Oif^- 1 0Sfia5^fflV\ xm 

5J;i|B«(7)iit) ^L. xs® (^^{kJ&S) Jwiottsftt 

[0 3 5 7] 
[«5] 









■IitI 




PEB 
CC) 






m 








^£60y2 4 


50 


130 




1.53 


99.3% 


99.0% 




'^^W 2 5 


50 


120 


1.42 


1.55 


99.3% 


98.6% 




^te^2 6 


20 


130 


1.42 


1.52 


99.3% 


99,0% 




mife012 7 


80 


130 


1.42 


1.58 


98.9% 


98.6% 






40 


130 


1.42 


1.53 


99.3% 


99.0% 






90 


130 


1.42 


1.58 


98.9% 


98.6% 





[0 3 5 8] 















CC) 










m. 




Si5 




His 












200 


1.42 


1.53 


99.1% 


98.8% 




1.42 


1.53 


99.1% 


98.8% 




140 


1.42 


1.54 


99.1% 


98.5% 




1.42 


1.54 


99,1% 


98.5% 


'M^m 2 6 


150 


1.42 


1.62 


99,1% 


98.8% 




1.42 


1.52 


99.1% 


98.8% 


'Mmm 2 7 


150 


1.42 


1.57 


98.7% 


98.4% 


Ul. 


1.42 


1.57 


98.7% 


98.4% 


'Mff&a^ 2 s 


150 


1.42 


1.53 


99.1% 


98.8% 




1.42 


1..53 


99-1% 


98.8% 


j-mm 2 9 


150 


1.42 


1.57 


98.7% 


98.4% 




1.42 


1.57 


98.7% 


98.4% 



[0 3 5 9] 3 0 

(A) ^^t\^Xit^(^ (A- 11) ^5 0fiSas. y 
v'/^ir^^^^1^^GR6 5 0 5 Ofi* 
g|5. i3j:t/ (C) f^^tVX 4'-y^=^7i^^:i'-7^^/^ 

[0 3 6 0] <^<^)?g^>^/y =^>^SS±t-:^t'>^ 
-^ffiV^-C. ±fB(7)^?S^^*bfcm> 10 0t:T'25^ 

[0 3 6 1] <7K^/Kni/7'-^-l-J:5^1^:^<OSij^ 

>±?s.x'm&i.tzm^m^<^->(ois.mmmn. mmm 



^mmrfmM:t— h ^kt 9 2 o o . Mc^bm^^MK^ 3 
4 A) ^m\^^xm^vtco 

[0 3 6 2] <B J HfelCj:S^7L4J'*aO^>JifaT-?^ 
^ LfcS*r^^<^ - ^'tT^i&SJT^aifO^TL:^'^^ C O U 
LTERl±S^s OMN I SORP 1 00/36 0 S 
ERIES^ffil/^T. B J H&T-ay^LfCo 1 0 0 nm 

[0 3 6 3] <m^^»^M^tci:5^?L^Sy^>Jil£ 

iiM(Dm^^m:iisn ^ 1 Oax m^fcfcDcDiEMl 
0 0 nm£X±(7)2^a<D^^iy^UfCc <^7'>i5'^^*^ 

[0 3 6 4] ^fiSe^ 3 1 



(A) i$.^t LT. ^k-g-ife (A - 1 2) ^5 OSSa^ffi 

xs® {^cmit^m jc:*3ft6 (D) ^^j-toa^is 
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76 



3 0 tmm\zL\.xnm^rr^tio ^m(:iov>xfi» 

[0 3 6 5] 3 2 

(A) ^^t\^X. (A-1 3) 4:5 OSSSlSffi 

(D) ^^<Dmm^xu^^^^tmmiB.^^m7\z 



[0 3 6 6] ^mm 3 3 

(A) f&^tL-x. it^m (A-1 4) ^sofisas. 

(C) ^55-^ LT. N- (2-::i hD-<>'v?/U:^=¥v';^ 

[0 3 6 7] 











(inJ/cm^) 


PEB 

CC) 




CC) 


3 0 


80 


100 


D-4 


80 




'^Mi^ 3 1 


80 


100 


D-5 


20 




'M^m 3 2 


60 


100 


D-5 


20 




^*fifi^3 3 


100 


100 


D-4 ! 80 





[0 3 6 8] fcfcL. ^7IC;Jol/>X. (D) ^^^^OlE^ 
D-4 ; :7 en ^/U^r y > v?/U:n— ( 1 0 m o 1 %-r 



[0 3 6 9] 
[^81 



20 













m 
















St 




-^mm 3 0 


1.31 


1.53 






0 


0 


98.5% 


98.1% 


:^rffl^3 1 


1.30 


1.55 


29% 


0% 


0 


0 


98.5% 


98.1% 


3 2 


1.27 


1.57 


37% 


0% 


0 


0 


98.5% 


98.2% 


3 3 


1.33 


1.52 


21% 


0% 


0 


0 


98.2% 


97.7% 



[0 3 7 0] mmm3 4 (Gimyty7-(^<-<Di'fm 
(1) ) 

(A) ^^ti.X. it^^ (A-6) ^5 0*Sa^^. 

(B) fi^^tl.X'yi^-^^^V i^/i^-^^^^^^'^GK 
6 50 5 0SftaS<h. (C) bT4->'^=^/^ 
- (2-bKD^'>-3, 5-t:';?<^ (a, a— v^P^^/l- 
5fiSait^^*c?5@Jf^^ffig;i'^7 0%{-fj:^X^{z^ 

UTffil\ flftfS^. 7LS;&5 1. OmmeoMtBP 
J: 19 Im/m i nl;iT}f blliL. tttti ^tv^ :7 t 

2 5 0 mW^i^EETK^^ (*^) M^^^-ry 

h^3.r. iM0S,g:6. 7mW/cin2) 
• r-r Siy h:55f-f K (f^S5 5 mm) 

^t3om:7r'<^<-;5^2 0 ox:\:Lis\,^x 
[0 3 7 1] ytf^M^mmfi-hno:itx. (c) fs.^ 

m\zxr} (A) ^^^-tJ^^^^d^^SftiftT^^^bF^SRliid^ttX 



40 



50 



(7:)*:^®5t^^A n;6^0. 0 9X'^ofCo 
[0 3 7 2] ^m^J 35 (G I r ^ ^<—<DifM 

(2) ) 

(A) f&^T^tL^X. it-^m (A- 5) ^5 0*S$PffiV^ 

[0 3 7 3] rnrnm^ (g im%'7r^^<-<r>VFM 

(3) ) 

(C) ^^^b-C. 2- {4-^ h^i^y^^/l-) -tf 
(4, 6- h y ^ n 07«^/l-) -s-hyTi/>'lfi 

*'i>giS^^HCOS:'c®tFf^^A nd5o. O 9-CfcofCc 
[0 3 7 4] ^1S«?!|3 7 (GR I NU^-XtOj^K 

(1) ) 

[0 3 7 5] ^S^^!l3 8 (GR I NU^-XO^^^M 

(2) ) 

(A) ^^^ur. {b-a-^ (A- 2) ^SOfifi^i:. 
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(B) f&^t\^Xy^-V^^V'>yi-^:^^^^'^:^GK 

6 5 0 SOfiSaS^s (C) jS.^t\^X4-r7:x.^jU 
- (2 - t Kn:2t-i/- 3, 5*-t';^ (a, a-v^y^yU 

(CJ: t)^t^l2 cm. 5min(;^RtStt(D^f:|<h LfCo 

Keit>tSSt) 2S:ffii!9#»ts fi^Mig^B3;!?^t5fiB,tt^tt5 
&:i:3 6 5 nm, 3 0 mW/ c (D^^^ 4 t:^ 

^ 2^Pfli^/c4^^;6^^#'^tcr?^#/^^^^RS|;f^fTV^. 5 

^I^^L. 5^^^HlRB^^j^TU/tm. 120t:T-25i^ 

(T^pJll'tt^^Lfco 20 
[0 3 7 61 ^5g^]3 9 (GR I NUVXi^f^iJJ 
(3) ) 

ASt-r-SIHigt^lUT^ 2 5 0 mW^S51E7K^;tr (l^v^:^ 
K (rt^SSmm) ^^V>T> 2 Ofl'TH^RS.It^mv 1 

it^f&mmmhi\.fz.. ^<7:)@Sr*iijio. 0 8X'*> 

[0 3 7 7] ^:^^J 40 (G I m%M'&^<^Y^W 

(A) ^5^^UT. -fk^i^ (A- 2) ^SOSfiSn^. 

(B) Ur^^~1*jKy iX/Hry^^Ti-^i^V'GR 
6 5 0 SOfiSSiSt. (C) ^55-^^ UX4~>'a.::^/v 

(S-1) ^ISKU^Co ^fc (B) ^^>T-ffifflUXt> 
•57^-^^5i^y wHr;^^:r^1^^^GR6 5 0 (fiS^ 
1^:5>^S8 . 2 0 0) 1 0 Ofifiasi:. L 
X S I - L 1 5 0 (H^^b^ (») §8) 1 SftSP^ 4:^ 
ft:<0@Jg5>«S;iM 0%lc/^^> J: 5t-v^^^i^Vi^y =1 
r/M:ijgfi?^iirfcS?K (5-2) 

[0 3 7 81 ^r^jg (s-2) ^i^})^:ymm(r>mw 

±«;iy?. f>-=i — ^^x^ffiu. 7 o*t:x-i 05>P^fej®^^ 50 



78 

fz.^. iSS3 6 5nm. RS^4. O mW/ c c;:)^i51^ 

y KJi^^g^L/cio (S-l) ^T'&^^yy 

KgO±Jw^t:'^^=i — :^X*^*L. 7 O^CXl O^J-FbIK 

X. KS3 6 5 nin. ^^^4. 0 mW/ c 

O50?pa^,itufco ^<owl. i2ox.x2ii^mm%^ 

(S-2) ^>^ev=i — <?X^*U. 7 0*CX105J^ 

i^:i:3 6 5 nin. 4 . 0 mW/ c COi^^^^ 

^^®tw5S?rafiaitU3^cm. 1 2 0X:X2^raS3l£^-< 

jRijaS. TSSCO:?' 7 :y KJltOiSS 1 5 5 0 n in(7)^ 
<D®J!T^*il. 4 2XfcofCo C:rtt;::^L.. ^^r^OiS 
Si. 5 5 O n mO^(Da*r^(i 1 . 50 X*> !9 . S:^ 
^tfr^^^A n/5'^0. OSX^ofCe C wX#e>;n^^ci5fe* 
iSSStis Ta(c:t>3tffi&^^^J^-a^^S^^X% 

»:65^C'5o cn.twj:i9±^. mija^. TS^^: t» T il <J: 
K^^(7)^®fiffi!fi-^5>*^^:^i:-X^5'9. #^tt 
^%m^^\-^G imt^i^h. :L(D^b\^\^xnht\^f^% 
#feiteJ::ol>Xx 3 O 0 nin«0*^#ffiKO— 

^:Lt\^xr). mm.^^^^^^fz.t^^. 0. idB 

/cmJeJLTXfoofco 

[0 3 7 91 nmm 4 1 (T^iE^^ft^^of^) 

(A) ^5)-tux. {L'&i^ (A- 2) ^somaas^. 

(B) fSLji^tl.Xvy-^^'Ji^^^'^^^^^^'^^OJl 
6 5 0*:5 OSSaS^. (C) J&jif t \.X A :^=^^l^ 

z^y^/v^^-r— V \ mm.'^t^'^w<omBii^Wi&i)'^2. 0% 

/Hw^^^itfc^. ?L^0. 2 Aim(7)^ >'y^>':7^/^ 
jK^ISKUfCo rtt$:Tyi-^RMK«r;^>-^'s'<5^y >'i5^& 
tiCj:^) 6 Onm<om^X-itaUfc. ^p^/^^^K y 

~hSt^±i-. ;^ t°^^3i— ^x^^u. 8 0X:x2 5^Pb^ 

^^^it. i?^3. 0 MmCOJSSr^^-ftJl^lrJi^^UJto 
-=e«0^> h7 5^^^^ f^'^l . 6 /imXf 5^^410. 5 m 
mCO^y^^^itX^. i6S3 6 5 nmX^.^4 OmW/c 
^''(Dm^UmM^: 5e^TBim\ 1 2 0t:X2^>Fp1^7fe 

^B^(:l^§^^^'5@^^4^M^i6 3 3 nm«ciov>xo. osx 

^t). 3fef5^1«f*:^ LXH-^lcS!^Sit)^IEX^o;t« 
[03 8 0] 4 2 (TtmSSSgcDf^M) 

(A) ^$^^UX. it^m (A- 2) ^SOfiSSPi:. 

(B) fig^^ bX7i^-4^^y v-/^-t;^^:3-^1^^^GR 
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6 50 SOfiSSPt. iC) fS.^t\.X4-7^=■/\- 
:y:A;\.t-^'r- h \ m.mut^^w<omT(^ii^^s,t-^ 3% 

\^fj:^ ct b I- v^3i^ U >':J^ y n — /benzyl. ;^ ^/Uai— 7" 

^x-mM\.. 7 ot:Ti o^j-r^mi^^^fc^. loo/z 

mit@CD^;^^^ilLX. iS:^3 6 5 nm. RS^4, Cm 
W/cm2<0^^j^t:5#Fp1fi8|*^fTl\ 12 0X:-e2 
5>F«1li5t^^-^ ^^JSUfc. ^(Ojg;^. 1 0 O M 

10 3 8 11 4 3 {^^^^^(DYm) 

mmmAQx*mm:\.tz,mm^m\^x. 2cmxicmx 

1 Oai 111(^:7^/1- A )bc(7)|^1Sf^{tMUfCc riDKI^tt:!^ 
fi3 6 5 nm. ^.^4. 0 mWX c O^^^^^.M 

11^ 1] 

IS3 X 



> 

□ I f — 2 



[tifflPl 4^9^ 2 7 0 (200 2. 9. 2 

7) 

.[^EM^Sg^l 0 18 5 

[0 18 5] ±i£r ^ yib^i^<?: r^^^^r. 

5: h y ^^/UT ^ K y ^v^/i^T ^ h y ^ 

^'>/i-T^v. h y >i?n-^3ri//i.r ^ hy^'^^ 

T^:/. h y T ^ V. K y j^^u^'t' ^ 



80 

Bf}^hWM%^^it9t\^X. 4 5'' {Cgl^fc^|^S 

:^f^l::i Mm/mi n(7)5i;gX-^^4^^il]$ii:. 

[0 3 8 2] mmmA 4 (4^D>5^yix(7:)jtM) 
Jg:^3 6 5nm. R^j@[4. 0 mW/ c (OWr^fe^-'^ 

1^2] 




1, 1, 5-vT^/-<v 

1, 6-v^r5:y--^1^>'. 1, 7-i^T^y-- 

1, 8-v?r 1, 9-v^T^y 

y-f^/. 1. 1 0-v^r 5: 1, 11-v^r^ 
j^i^^i^^y^ 1, 1 2~v>r 5:/ K-ri^^^. 1, 4- 

^/i-T 2, 2', 2"-hyr^yhy^ 
^/ur^^^. 1, 4-i^r^y-2, 2. 3, 3-xh 

^^an-O-^V, 1. 5-v^r^y-2, 2, 3, 
3, 4, 4 -^=¥1^:7 a a ^Vt^ v. > ^ ^ -<>^y 

yzr.=^\y>i?T^ >. p. p' --:^r -:^:7ai:^/upt 













nil 




■ 











6 



0 
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y-f^^u^. 3, 2, 4-hyr 

2. 6-v^T^:y 3, 3* -i^r^y^ 

:yi>iyy^ t';^ (4 -T ^ y :7ai=:/V') jh— t'/U. m- 

2, 4, 5--<>'if 5: 2, 4-v?T^y- 

1, 3, 5-hyTv^:/. 4, 4' -v?T^y-<V:/^ 

3, 3' , 4, 4* -X h^r ^y-o-v^^^^ 
h yr^: y-o-if 4, 4' -^::?J-v?T^y 

2, 3, 5, 6 -v' K7>''n^-p-:3f-'>y U>v? 
T^>"> 2, 3, 5. 6 -7" h 7^ n P- p -^v-y U 
Vv^T^^'. 4, 5-;^^U>'v^:r^v'- 1. 2->^a^ 

^u^/i/T^:/. 2, 2' -t':^ (s-r^yt-yv? 
[^S0EMiE2] 

[ffijE>et^«g^l 0 18 6 

10 1 8 6] ±IS:3i3i^aev'ft-^<^i: bXfi. t';^:73.y 
l«jE^^«e^l 0 2 2 7 

10 2 2 7] -fi^^xrfy ^y— ^^y~ 

T'o/'^y— /K i s o-T/p^-^y — /K :^t?y — 

^^uv^y =3— /i^^y y T^'^K :3^f^U'>'^y 

-fef"— ; i^^i^uv-^y 3— /p^y y ^/u^—' r 
u v^y ^/i-^— x/K v^^^u:/^y=»— 

t'tT^T'n i^V^y 3— /w^y T/U^yu^— v'/u® ; 'f 
D k'u^^^y 3— /uy ^/i-^— x/v-r-fex— ynt' 

'if}) /u^a tVU3i— "T/i^T-tT^— t'U^^^y 



y /wy v'/VT'n t'*x^;^^— :/nt''wVir 

y =2— /ujif^/ixzn— x/i-yn t'';^-^-— :/ p tf u 
y /i^T'ci tVw^— x/i-:/p f:^^— hs >^cifc:'U'>' 
^y =3— — x/U:7'n b":^^.— h/^^^cD:/P 

/V'^irhV^. i/^ ^^:ari^y 4-t Kc3^v'-4-y 
^/U- 2— <>^^y WjriftO^Jr h^^g ; 

l^gE«jE4l 

[«:E/^^«i^] 0 24 5 

[0 2 4 5] UTii. «?!lx.tf7K ; y 

y— ji^y— /w, i s o— yn^^y— /i-x n— ::^C3 
/-^y— /u. n-:y^y— /K iso-:/^y— /K te 
r t-:/^$'y— v-^ n^:¥-y-y — /K :t^u>^:?^y 
13— /K t'u^/^y /u, v^cn^u^'^y 

y^^^co^—T^/u® ; ^t^uv^y n— /u^y y 

y n— /w;n— ; y ^/Urny/^r/Tir-T^— ^ 

^uv'^j^y /i-S ; :7'ci euviJ^y /i^y ^/v-^i:— 

y "T/i-rirT^— ^nfc:'UV^y=3 

7Pyc3 kVi-^— t'/W^o fc':^^— 7'nt°u:/^y=i 
r/i->^D t:":i-^- h^O^a fc-u^^^/y 

:3t-'>u:/^<?55?SSeK{b*3SS ; n n 

n ; y 

y ^/PT h^^. 4-t Kci^i/-4-y^ 

:3-^^®£^^/K 2-b Kn^i^-2-yf^/l-:/n 

/K ?LK:3i^/K fL®^:/cifcVW. fLK>^^/K S-t K 
p^ri/ZT'n t'^r^^y ^/l-x 2-fc: KD^v'-3-y^ 
yu:/^?' >Ky ^/K y h^i^PK^^^'K y h^v^RK 

^^/K 2-y h^i/:/n f i^-^'K^f^/i-. 2-y h=^ 
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3-7'n;K^v^:/D fz^^K:/^/!-. 3-:/h^v-:/D 



l^^ 1, 1, 2-hyiJ^DD-l, 2, 2-hy:7/U:?J- 



(51) Int. CI 7 ^SUIE-^ 
G0 2B 5/18 

6/00 3 9 1 

6/12 

G 0 3 F 7/004 5 2 1 

G0 3H 1/02 

mMi^^*:E^ife-T @ 1 1»24-^ v^cc-Y 

^^aS^^EHM&IlTS 11*24-^ 



F I 
GO 2 B 

G 0 3 F 
GO 3H 
GO 2B 



5/18 
6/00 
7/004 
1/02 
6/12 



7~^:i-F' (#%) 
4 J 0 0 2 



3 9 1 
5 2 1 



N 

F^?'— A(##) 2H025 AAOO AB14 AC08 BEOO CB33 

CC20 

2H047 PA02 PA15 PA24 PA28 QA05 
2H049 AA12 AA34 AA43 AA59 
2H050 AA13 AB42Z 
2K008 AA04 DD12 FF17 
4J002 CDOIY CD02Y CD05Y CD06Y 
CD13Y CFOOW CGOOW CG02W 
CHOOW CHOIW CK05W CNOIW 
CN06W CP03W CP03X CP19W 
CQ03W DF007 EB116 EH036 
EL027 KL057 liN027 KN037 
EN047 EN067 EN077 EN087 
EN 127 EN 136 ER007 ET006 
ET007 EU027 EU047 EU167 
EU186 EU187 EU227 EU236 
"EV066 EV087 EV217 EV246 
EV296 EV307 EVII047 EW067 
EW126 EX027 EX037 EX047 
EX067 EX077 EX087 EY016 
FD03Y FD037 FD050 FD206 
FD310 GPOl 



